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The total measuring time depends on the working technique i 
The preparatory time is decreased to 2 sec. when measuring vy 
The instrument operates as a signalling ratemeter: 

Ranges: 300 counts/min 

1.000 counts/min 

3.000 counts/min 
10,000 counts/min 

Accuracy of measurement: ± 10% under normal conditions 

Setting of level : Scale range covered 
Warnings: optical and aura! 

Mains supply: 220 V ± 10 %, SO c/s 
Power consumption: approx. 40 W 
Dimensions of instrument: 630x480x230 mm 
Weight: 23.5 kg 
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APPLICATION: 

The instrument is designed for the detection and dose control of radiation contamination 
on the hands and clothings of persons handling exposed beta and gamma sources. 

It may be used as a radiation monitor placed near exits from laboratory buildings to 

laboratory personnel, and for checking the level of decontamination of working surfaces 
and garments. 

Whenever the permissible level of radiation contamination is exceeded (or some fault 
appears during the process of measurement) the monitor operates optical and aural 
warnings. Provisions are made to connect a remote signalling system. 

DESCRIPTION: 

The instrument is designed as a laboratory, mains-operated instrument built in into 
a metal case. A pointer-type meter reads the degree of contamination and shows the 
set high-voltage. Next to the meter, five coloured signals fitted with respective inscrip- 
tion:, are located. The signals evaluate the radiation contamination and indicate whether 
the process of measurement has passed correctly. 

By adjusting the instrument controls three main function are provided: 

a) Measurement of beta radiation contamination (including compensation of back- 
ground). 

b) Measurement of beta-gamma radiation contamination. 

c) Function of a radioactivity level signalling ratemeter. 
i he instrument Is equipped with two probes: 

a) The large-area probe determines the contamination of surfaces (also caused by low- 
energy beta ray sources C 14 ). 

b) The orientative probe is designed to search for radiation contamination caused by 
gamma emitting sources and beta ray sources of an energy > 0,4 MeV. The indication 
is aural. 

Since the instrument is adjusted by the superviser in charge, the user only manipulates 
the probes. 

The signalling system of the monitor is set with the help of a control ray-source the 
radiation of which corresponds to the standard-permitted level of surface contamination 
caused by beta sources. 

TECHNICAL DATA: 

Radiation detectors: 

Large-area probe: 

GMT: 30/30 AB (6 pcs) 

Dimensions: 110x180x125 
Effective area of grille: 95 cm 2 
Effective area of detector: 42 cm 2 
Operating voltage: 1,350 V 
Background: approx. 300 counts/min. 

Orientative probe: 

GMT: STS 6 

Dimensions: 32x315 mm 

Effective area of mantle: 40 cm 2 (plane projection of cylindrical mantle) 

Operating voltage: 380 V 

MM^Hng^me^I^-'hi sec 234 ' 0 " 1 4_ 2 ° ^ Wh6n com P ensatin S the gamma background) 
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Technical data: 

1. NVZ 615 Pulse Scaler 56 
6 decades provided 
Resolution time of 5 a sec - 
Scaling capacity 106 

Cound preset: 10, 102, 103, 104, 105, 108 

The input connector accepts positive and negative pulses of approx. 5 V - 
non-over'oading. 

Provisions are made to scan the decade counts. 


4. NTZ 615 Electronic Stop Watch 41 

The instrument permits the pre-selection of time from 1 sec. up to 1,000 sec. 
in steps of 1 sec. — from 10 sec. up to 10,000 sec. in steps of 10 sec. 

The accuracy of time intervals is given by the accuracy of the applied 
crystal in the oscillator (approx. 10-^) 

5. NBZ 615 Operating Unit 11 

The unit governs the operation of the whole set. It operates the starting, 
stopping and zeroing. It controls the scanning of decade counts and the 
registration of pulses and time. It permits the operator to employ the tech- 
nique of preset time or preset count. Provision is made to repeat the 


2. NAZ 615 Preamp lifier 60: 

The input sensitivity set may be regulated in coarse and fine steps from 
10 mV up to 10 V. 

The versatile input employs all common-type scintillation probes as well as 
GMT probes. 

The input connector accepts pulses of positive and negative polarity. 


3. NBZ 311 H. V. Supply 31 
Coarse and fine regulation from 250 to 2,000 V 
Stability: 0.1°/o for mains variations of + 10% 
Loading capacity: 2 mA 


% 


Application: , 

The set serves for the fast measurement or a large numuei o. mCJiuucnVc 
samples. All operations which have been hitherto performed by hand, are 
now automatic. The apparatus eliminates subjective errors and minimizes 
the danger of radiation exposure afflicting the attending personnel. 


i panel-type design comprising 


the following instruments: 


Electronic system: 

1. NVZ 615 Pulse Scaler 56 

2. NAZ 615 Preamplifier 60 

3. NBZ 311 H. V. Supply 31 

4. NTZ 615 Electronic Stop Watch 41 

5. NRZ 615 Operating Unit 11 

6. NCZ 615 RA Sample Changer 11 

7. NXZ 615 Printing Mechanism Control 11 

8. ZETA Adding Machine 

9. NAQ 202 Scintillation Probe 

10. Probe for GM Tubes 

11. NCB 615 Flow Counter 


■r^ the Measurement TiaT^been" 1 performed, the sample Is shifted opt °l 
chamber, turned somewhat and pushed into the other magazi . 
antime another sample is taking its place. 

tensions of pan: 0 30 X 8 mm Meoendent on the heiqht) 

aacity of sample magazine: approx. 30-50 pcs (dependent on 

itainer shield 

is m poSsi n ble a ' l to S,d refnforce the shield for ^.^^P^either'a' GMT 


NXZ 615 Printing Meehan i 
; is a mechanism designed to re 
e of paper, it controls the keys 


record the results of measurements on a 
/s of a ZETA adding machine. It prints 
and totals when repeating the measuie- 


ETA Adding Machine 
U n common-type adding machine of the 


ginal design delivered 


measurement of same 
exchange of samples. 
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COMPONENTS OF THE SET 
1 Type NKG 202 Gamma-Sensitive Spectrometric Scinti 

2. Type NBZ 411 High Voltage Stabilized Power Supply. 

3. Type NAZ 417 Linear Pulse Amplifier. 

4. Type NLZ 619 Single-Channel Pulse-Height Analyzer. 

5. Type 74 Pulse Scaler. 


istruments. 


TYPE NKG 202 

GAMMA SPECTROMETRIC 

SCINTILLATION 

DETECTOR 




TYPE NAZ 417 


LINEAR AMPLIFIER 81 


description 

The design of the probe is identical with that of the NAQ 202 Scintillation Probe, 
however the photomultiplier, crystal and resistors of the voltage divider, are specially 


Kadiation: uimma 

Scintillator: Naj (Tl) (spectrometric) 

Size of scintillator: 0 38x25 

Detection capacity: 24.5 cm 3 

Resolution power: 12.5 % for Cs 137 — 661 keV 

Linearity: 3 % for energy order of 0—2 MeV 

Photomultiplier: 1 x61 PK411 

Cathode follower: 1 X ECC 85 

Size of probe: o' 60x320 mm 

Weight of probe: 1.5 kg (without scintillator) 

High voltage stability: 0,05 % for mains variation ± 10 % 

Working voltage: 1,100 — 1,200 V 

Fluttering: 0.1 V RMS 

Output signal: of positive polarity 

Cathode follower feeding: anode 200—240 V, 5—8 mA DC, filament 6.3 V 0.6 A AC 


appi | r A T I O N 

The detector serves for determining the energy spectra of gamma ray-soui 
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the detectic 


The instrument is designed for 
radioactive radiation and is user 
spectrometric set. 

However the instrument may 
studies in nuclear physics as w< 


with a gamma-ray 


combi! 


general purpc 


intended for laboratory work. Wh< 
or it may be housed in an individu 


operated amplifier of panel desigi 
:t, it is built in a common frame, 


bility: 1 %, for mains variation ± 10 % 
:ation linearity: better than 1 % with outpi 
5 nal : of positive and negative polarity 
ide of linear-shaped input signal: max. i V 
ut circuits utilize pulses up to + 25 V and - 
npedance: 500 kohms 

itial time constant: variable from 0.2 to 200 
time constant: variable from 0.1 to 100 /is 
ae: 0.2 -: 0.3 /is 

signals: positive, linear up to 100 V, max. 1 
im output capacity: 200 pF 
utput: with maximum gain and maximum di 
upply: 50 c/s 220 V 

lption: approx. 150 W 
sions: 320x370x520 mm 
ax. 20 kg 


50 V without overloading. 


con star 


Power consur 
Overall dimei 
Weight: appr 




rument housed 
for scintillation 


>perated 


labor: 
ided v 




, 220 V 

: approx. 50 W 
220x370x520 


Mains supply: 50 
Power consumpti 
Overall dimensio 
Weight: approx. 


GLE CHANNEL PULSE 


GHT ANALYSER 




sign, intended for laboratory work. 

in a pull-out fashion. 

controlled by a system of push-buttor 


This is a mains operat 
consists of two parts c< 
The channel width and 


TECHNICAL DATA 

Input pulses: of any shape (without overshoot), posit 
min. length 0.5 »s, max. 30 «s 
Lower discrimination level: adjustable from 1 V to 1 
Lower level stability: 0.2 % 

Lower level adjustment accuracy: 1 % 

Channel width: adjustable from IV — 5Vat1V 
Channel width stability: 2 % 

Channel width accuracy: 2 % 

Dead time: 2 /is 

Output: integral and differential 

Output pulse: 30 V, 1 /ts 

Output impedance: approx. 200 ohms 

Mains supply: 220 V, 50 c/s 

Power consumption: approx. 150 W 

Overall dimensions: 320x370x520 mm 

Weight: approx. 25 kg 


TYPE NUG 216 


RADIOACTIVITY LEVEL 
SIGNALLING RATEMETER 




I he instrument is designed to protect persons exposed to radioactive ra 
sxcessive intensity. It serves for continuous control and registration of radial 
:ity. A limit of the maximum permissible intensity can be preset and the i 
lutomatically gives optical and aural warning signals as soon as the predetern 
las been reached. 

Fhe ratemeter is particularly suitable for determining the amount of radiatio 
' ' handling beta and gamma ray-sources. 

d connecting the signal to the input connect! 
lple pulse counting ratemeter, or if necessary 
control of radioactivity at various places. It is i 
i features of GM counters. 


After removing the pr 
strument may be used 
evaluating element for 
for quick measurement 


It is a portable 
pointer type rr 
indication of r 


led in a standard service case. The 
high voltage regulation and for the 
innection of a GM counter to the 
fier to increase the input sensitivity. 


operated ratemeter cont 
'es both for the control 
The probe, permitting 


TECHNICAL DATA 

Ranges : 0 — 300 — 1 ,000 — 3,000 — 1 0,000 — 30,000 c< 
Accuracy: ; j : 10% under normal conditions 
Zero stability: ± 4 %, for mains variation ± 10 % 
Interpretation: 1. DHR8 — lOOpA pointer type mete 
2. DRgF-2 mA — Metra chart recorder 
Input connector: Sensitivity approx. 1 V for positive pi 
Input impedance approx. 1,000 ohms 
Radioactive radiation detector: GM counter 
Regulation of HV supply: Continuous 0 — 2,000 V 
Stability of HV supply: better than 1 %, for mains vari; 
Maximum current of HV supply: 10 fiA 
Range of signalling level setting: 20—100 % of scale 
Signal isation: 1. Internal — light signal (red light on tf 
2. External — aural or optical signal (ma 
socket). 

Mains supply: 120—220 V, 50 c/s 
Power consumption: approx. 45 W 
Overall dimensions: 310x280x190 mm 
Weight: approx. 10 kg 


trolled from the panel 








I he instrument is designed to protect pel sons expv 
excessive intensity. It serves for continuous control an 
sity. A limit of the maximum permissible intensity ca 
automatically gives optical and aural warning signals as 
has been reached. 

The ratemeter is particularly suitable for determining i 
by laboratory workers when handling beta and gamm; 
After removing the probe and connecting the signal 
strument may be used as a simple pulse counting ratei 
evaluating element for remote control of radioactivity 
for quick measurements of the features of GM countei 


id registr 


eset and the instrument 
the predetermined level 


received 


iput connect! 
■ if necessary 




DESCRIPTION 

It is a portable, mains-operated ratemeter 
pointer type meter serves both for the coi 
indication of radiation. The probe, permi 


ir contained in a standard ser 
jntrol of high voltage regulatir 
ritting connection of a GM o 
-in amplifier to increase the in| 


TECHNICAL DATA 

Ranges : 0 — 300 — 1 ,000 — 3,000 — 1 0,000 — 30,000 cou nts 
Accuracy: j : 10% under normal conditions 
Zero stability: ± 4%, for mains variation ±10% 
Interpretation: 1. DHR 8 — 100 iiA pointer type meter 
2. DRgF-2 mA — Metra chart recorder 
Input connector: Sensitivity approx. 1 V for positive pulses 
Input impedance approx. 1,000 ohms 
Radioactive radiation detector: GM counter 
Regulation of HV supply: Continuous 0 — 2,000 V 
Stability of HV supply: better than 1 %, for mains variation 
Maximum current of HV supply: 10 juA 
Range of signalling level setting: 20—100 % of scale 
Signal isation: 1. Internal — light signal (red light on the ins 
2. External — aural or optical signal (may be 
socket). 

Mains supply: 120—220 V, 50 c/s 
Power consumption: approx. 45 W 
Overall dimensions: 310x260x190 mm 
Weight: approx. 10 kg 


TYPE NVQ 612 
PULSE SCALER 24 




i ne set is designed for the quantitative m 
active radiation. Accessories available wit 
regard to the detection of alpha radiation. 


beta and gamr 
e chosen with 


ipters 


>be accordi 


SSEMBLY OF SET 

Type NAQ 202 Scintillation Df 
Type NAR 319 Sample Change 


ector with Interchangeable Scintillators 


respective componer 


TYFE NAQ 202 
SCINTILLATION DETECTOR 
WITH INTERCHANGEABLE 
SCINTILLATORS 


Bf 





DESCRIPTION 

The sample changer is of a light-tight design permitting changing 
operation. 

Thus accuracy is increased 


during 


of results achi 


TECHNICAL DATA 
Radiation 

Kind of scintillator 
Size of scintillator (mm) 
Detection area (cm 2 ) 

Length of plateau (V) 

Slope of plateau (%) 
Working voltage (V) 
Background in work, area 
counts/min cm 2 
Overall dimensions: 
Weight: 




45x3 


specified 

specified 


250x120x170 
3 kg 


TYPE NAA 302 
LARGE-AREA 
SCINTILLATION 
DETECTOR 







ensuring 


TECHNICA 


height 90 


NAOMtt L B h«'"' 7 J" C ° Un u er ' l n combina tion with the scintillation probe | 
of fSt shale a S r f Sea . rch,n f for stray a 'P ba ray sources, for the measure! 
hlnHMn h p 4 p f , f Yery low acitvlty and for monitoring working surfaces v 

handling exposed alpha-emitting sources. 8 s v 


Lht dZ ter iS ° f trUnCat J 6d C ° ne constr uction. A special alumini 
light-tightness, is protected against mechanical damage by a grate. 


Scintillator: ZnS (Ag) on Umaplex light-gt 

Al foil mass: < 2 mg/cm 2 

Detection area: 60 cm 2 

Length of plateau: min. 100 V for Po iln 

Siope of piateau: max. 10% for Po 210 

Working voltage: 900—1,200 V 

Background in work, area: 

Dimensions: truncated cone o', 126.5 n 


TYPE NAZ 317 

LINEAR AMPLIFIER 61 


APPLICATION 








the detection of 
ats and is ideally 


The instrument is designed for amplifying pu 
radioactivity. It provides an essentia! compone 
suited for spectrometric, coincidence and sim 
Its application is not reserved for the field of 
a wide range of use in other fields, too. 


DESCRIPTION 
It is a mains-operated 


intended for 


Gain: variatle from 20 dB to 60 dB in 2 dB ste 
Gain stabiliy: 2 %, for mains variations ± 10 ' 
Linearity of amplification: 1 % 

Input signal: of positive and negative polarity 
Amplitude of linear-shaped input signal: The i 
and — 50 V without overloading. 

Input impedance: 50 kohms 

Differential time constant: variable from 0.5 t 

Integral time constant: variable from 0.1 /<s tc 

Rise time: 0.2 ~0.3 /is 

Output signals: positive, linear to 10 V, max. 

Maximum output capacity: max. 200 pF 

Hum output: with maximum gain and maximur 

Mains supply: 220 V, 50 c/s 

Power consumption : approx. 60 W 

Overall dimensions: 180 x 370 x 520 mm 

Weight: approx. 15 kg 


TYPE NHZ 319 


ANTI-COINCIDENCE 


INSTRUMENT 
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lon °f the time 


m easurem« 


several photo- 
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>u Ps of pulses. 


d ESCR| PT 
It is a laborator 


instrumc 


■ ech nical data 
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WIDE-BAND AMPLIFIER 







APPLICATION 
Instruments of the above typ« 
physics for coincidence mea: 
fields, etc. 


intended for use in various fields of technics: nuclear 
tents, television, for the measurements of electric 


DESCRIPTION 

It is a mains-operated, laboratory instrument, built 
is designed on the principle of a distributed amplifie 




TECHNICAL DATA 
Gain: 20 dB for load 150 ohms 
Input impedance: 150 ohms 
Output impedance: 150 ohms 
Lower frequency limit: 50 kc/sec (— 
Upper frequency limit: 250 Mc/s (— 
Maximum output amplitude: 4 V 
Rise time: 1.8 m/<s 
Gain regulation: approx, by 6 dB 
Mains supply: 220 V, 50 c/s 
Power consumption: approx. 70 W 
Overall dimensions: 130x370x520 
Weight: approx. 14 kg 


TYPE NIC 221 


MONITOR 




for coincidence 




TECHNICAL DATA 
Gain: 20 dB for load 150 ohms 
Input impedance: 150 ohms 
Output impedance: 150 ohms 
Lower frequency limit: 50 kc/sec 
Upper frequency limit: 250 Mc/s 
Maximum output amplitude- 4 V 
Rise time: 1.8 m//s 
Gain regulation: approx, by 6 dB 
Mains supply; 220 V, 50 c/s 
Power consumption: approx. 70 V 
Overall dimensions: 130x370x52 
Weight: approx. 14 kg 






TYPE NIC 221 

AURAL CONTAMINATION 
MONITOR 





™l' n « onl nt 'l USed checkin 8 the radioactive beta - gamma contamination of the 

conlamined arLTto'L^c S ' S T'T; ha " dS a " d ° ther ob ) ects - The ™"i»r permits 
whether the • ■ be sul 7eyed and after carrying out decontamination to determine 
whether the remaining activity surpasses the tolerated limit or not 

hand UT * W h 6 USe ii n 'u b ° rat0rieS and work P laces where exposed ray-sources are 
handled, e. g. above all when processing radioactive paints. The instrument is well 

S5S^ high ' aCtiVity baCkgr ° UndS e “ e - d -ar P-acTof '^ng 


!!u her , a J Ural ear .P hone provided, or optical (luminous) by 


Background: approx. 100 pulses/min (aural pulses) 
Tolerance activity: twice the background for area 
materials 

Radiation detector: STS 6 GM tubes 
Energy threshold: approx. 0.4 MeV 
Mains supply: 220 V, 50 c/s 
Power consumption: 5 W 
Overall dimensions: approx. 200x80x45 
Weight: approx. 1 kg 








APPLICATION 

The instrument is designed for determining the extent of the contamination of the hands 
and clothes of persons handling exposed alpha ray sources. It is specially suited for 
dosimetric control near exits from laboratory buildings; for laboratory personnel 
protection and for determining the degree of decontamination of garments after they 
have been washed. 

As soon as the permissible limit of contamination is reached, the instrument gives 
aural and optical warnings. The monitor is provided with connectors for a remote 
signalling system. 


The detector is in fact a scintillator deposited on an U 
with a large area Type 61 PK42L photomultiplier. / 
light-tightness, is protected against damage by a metal 
to interpret the contamination. The tolerated dose 
period of measurement. The instrument permits conta 
relating to the tolerated dose. This value is indicated 
read the decades. 

Setting of the instrument is performed with the hel 
standard of which corresponds to the extent of the 
contamined area. 

The instrument is built into a metal case and may be ai 
(to monitor vertical or horizontal detection areas). 


TECHNICAL DATA 
Detected radiation: alpha 
Scintillator: ZnS(Ag) deposited on an 
AI foil mass: approx. 1.7 mg/cm' 2 
Detection area: 380 cm 2 
Background: 13 counts/min (in work. 
Time of evaluation: 4—20 sec. (conti n 
Signal isation: aural and optical (light) 

Mains supply: 220 V, 50 c/s 
Power consumption: approx. 65 W 
Overall dimensions: 530x510x360 
Weight: approx. 35 kg 


Umaplex light-guide 


PRAHA-CZECHOSLOVAKIA 


TYPE NNC 223 T 

BETA-GAMMA SURVEY 
METER-TRANSISTORIZED 







designed for the rapid measurement of beta-gamm; 
n in medical or chemical laboratories, in industry, 
a, in the building industry, etc. 
jitable for open field work and Civil Defence purposes. Its high sensi 
survey meter to be used for the determanation of beta and gamm; 
low intensities. 


low and middle- 
in practical agri- 


. metal case. Tne tsM counter 
mounted in the probe which 

and off and selects the desired range. There is 
i the instrument. 


may either be located directly in the instrument 
is supplied as an accessory. 

A single range switch - 
no zero and voltage se 


Ranges: 0 — 50 mr/hour 
0 — 5 mr/hour 
0 — 0.5 mr/hour 
Calibration with radioisotope Co 01 ' 

Accuracy: j 15 % under normal conditions 

Permissible ambient temperature: + 5 p 40 C 

Radiactive radiation detector: GM counter 16/50 BH 
Energy threshold: For detection of beta radiation — 
it is possible to filter off beta radiation up to an energy 

by operating the side knob. ’ 

Power supply: 5 button-type mercury cells of 1.25 V 
Operation life: One set of feeding sources ensures coi 
Overall dimensions: 140x85x77 mm 
Weight: 1 kg 


TYPE NIC 253 T 


BETA-GAMMA 





designed 


The instrumen 1 
It can be used 
are handled. 


sources 


protected 


detector 


TYPE NUQ223 
ALPHA BETA GAMMA 
RADIATION SURVEY 
METER 




The instrument is designed for precise measurement of alpha, beta, gamma radiation. 
It is suitable for laboratory use where supplying the intrument from the mains is con- 
sidered undesirable, e. g. in radiochemistry, medicine and industry. The unit represent- 
ing a high sensitive survey meter may be applied to determine low intensity radiation. 


a portable, battery operat 


desired ranges. The integral 


itch controls the plate and filament voltage, and selects the 


ACCESSORIES 

Alpha probe {including a two-stage amplifier) 

Beta-gamma probe 

Stand for vertical attachment of probe (It is possible to adjust the d 
the detector and m easured sample). 

TECHNICAL DATA 

Rangs: Instrument offers 4 ranges calibrated in counts/min. 

0 — 30,000 counts/min 

0— 6,000 


Accuracy: ; 15 % under normal conditions 
Interpretation: DHR 8 — 40 i,A pointer type gauge 

acoustically — by common type earphones 
Radioactive radiation detector: 1. Alpha - 30/50 A proportional GM tube 
Front window mass < 2 mg/cm 2 
2. Beta-gamma — 30/50 B GM tube 
r- , Front window mass < 5 melcm- 

Energy threshold : 50 keV for detection of beta radiation ' 

Power supply: 3 batteries — type 140 1.5 V 

2 anode batteries — type 921090 

OveraM dimensions^ ImJiSx'S mT^ C ° ntinU ° US °P eratio " for 40 
Weight: 5.5 kg (set without case) 






DESCRIPTION 

The detector comprises a common, standard photomultiplier of Czechosloval make 
and a drop-shape lead head. The upper part of the head (the nose piece) is removable. 
Convertible collimator inserts enable of various focusing and directional characteristics 
to be obtained. The whole head is turnably seated on a four-leg stand which makes 
posible measurements in vertical and horizontal positions. 

The electronic outfit of basic design is used also with other types of scintillation de- 


TECHNICAL DATA 
Radiation: gamma 
Scintillator: Naj (Tl) 

Sizes of scintillators: 38x25 or 12x25 

Placing an order also for the second scintillator is recommended, as it is more suitable 
for some applications, above all for measurements with a cylindrical collimator. 
Detection area: 28.5 cnr 1 (11.3 cm 5 ) 

Length of plateau : min 60 V 
Slope of plateau: max. 12 % 

Dimensions: 165 x250 mm 

Weight: 15 kg 


The probe is designed for the detection of gamma radioactive radiation. It meets wide 
requirements in medicine, being used e. g. for the location of brain tumors, cancer 
metastasis of the thyroid, tracing the blood circulation and for determining radioactivity 
distribution in the body organs with the help of radioisotopes I 131 , Au 195 , Fe 59 or 
other gamma-emitting isotopes. The probe is very suitable also for studies of radio- 
activity in dynamic situations. 




DESCRIPTIO 


ises a basic, standard probe including a photomultiplier of 
a drop-shape lead head provided with a cylindrical hole in the 
>r includes a Na I/T1 well-type crystal which is provided with 
iction of the longitudinal axis. The crystal is housed in a special 
inserted into the detection area, are contained in series-made 
is of which correspond to the cylindrical hole (“well”) of the 

basic design is used also with other types of scintillation de- 


BETA GAMMA 
SURVEY METER 


41 £ T R * 






of radioactive radi 


The controls (range switch, 
on the upper side of the ca: 


late-voltage switch) are located 
GM tube, is provided with a sen 
ight instrumet, equipped with a 
ipplies the probe with the GM 
t is performed. 


PRINCIPLE OF OPERATION 
If some beta or gamma rays enter the electro 
ionisation of the gas filling, and the generated 
resistor. The pulses are adapted ' ' 

connected univibrator) for the re H uu C u sna 
is performed by the integrating circuit fitted 
of which is directly proportional to the nu 
radiation. Measurements of a very low activ 
earphones permitting acoustic indication — evt 
necessary high, voltage for feeding the GM tube 


r the electron tubes area of the GM tube, they create 
“^ d Curre " t P r °duces a pulse on the working 
d m the monostable shaping circuit (i. e. cathode- 
required shape and amplitude. The indication proper 
Wlth a pointer-type meter, the deflection 
i. e. to the intensity of 
led out with the help of 
be heard as a crack. The 
’ a pulse oscillator. 


TECHNICAL DATA 
Ranges: 0 — 0.2 mr/hour 


TYPE N 30 
PULSE COUNTING 
p RATEMETER 
♦ WITH HIGH VOLTAGE 
SUPPLY AND DETECTOR 


ranges provided. 


constants: 


Indication: a) by a pointer-type meter 

b) by radio earphones — 4,000 ohms 
Capacity of supplies: 50 working hours 

2 pcs Type 921045 anode batteries 45 V 
F'frrrnnv 2 P cs T yP e 140 batteries 1.5 V 

electronic equ.pment: 2 AF 33, 3 L 31 electron tubes 

13 TA 9 gradient rectifier 

STS 5 GM tube 
b "‘ r " li ‘' ion “' r » 01 




■JfM 


T:M i 

mm 


pa 

i 




APPLICATION 


The 


DarticuWrlv of «^.U f h q u ap P r ° xlmate measurement of radioactive radiation, 
™ hr H T Ve ' 7 Sh ° rt half - t,mes ' The pulse ““"ting ratemeter proper 
!!. i A b 7nn / d he "! qUenCy measurement of periodical courses of a range of 5 — 

presents the sdvaT." f° ^ >nstru , ments with a redu «r, the counting ratemeter 
presents the advantage of registration of measured values. 


DETECTOR 


Supply: 200 V D. C. and 6.3 V A. C. 

Output pulses of positive polarity 

Output impedance: 200 ohms 

High voltage: max. 1,800 V (positive pole earthed). 


DESCRIPTION 

° f , £he ratemetei ; consists in the measurement of the middle discharging 

, s per minute, .or every GM tube the whoie apparatus must be~calibratpH hv 
SSr *' r * ad ' b “" • «r b, , radioactive sum"?. of 


technical d ata 


Pulse Counting Ratemeter: 

Range: 3x10 2 up to 10 u pulse/min in eight ranges 
Sensitivity: 2 V for - pulse polarity (0.2 V using a probe) 

b^n P X S of 3 °a V x^ r ^ P ° , “ ri * “ 3 ^ M- width to the distance 

^ ““ 

.h. ,P , e „, 0 ,'7, 0 c , e?,t'oi IbUTTo”,' S;“ 1 ’ P“'» T signals. 

S::,r inpu ; k pols * i! ° 5 - TSirajt Bi, Tta 

4% for ranges 1 pulse per rnTnute' anVfo/ i f nStrUment ™ oi " tion time I* 

per minute, providing an ideal detector is annlied V ° 10 ~ 3 ' 102 pulse 

accuracy for periodical courses is 2% PP d ’ '' 6 ' wlthout a dead time. The 

Time constant: It may be varied over r 

minute is max. 75 sec., for ranges 3x10 J ud to 10« /° r ra " geS Up t0 10 “ pulse per 

Supply: 220 V/1 20 V 50 r/o JXl ° “ p to 10 P ulse per minute is max. 15 sec. 
Power consumption^ approx ^IJO ^) rnl,ss,b e — <•**. « ± .0%. 

Recorder: METRA DRgF (DRgT) 0-2 mA 
Dimensions: 490x185x370 mm 
Weight: approx. 18 kg 


HIGH VOLTAGE SUPPLY 

Max. h cu h rr V e°n l t a |o e ad ma 3 y £ e A re * ulated ° Ver * ra " ge fr ° m 300 V ~ 1.*» V in steps of 150 V 

Stabmty : ± o.5% for mains variation of + 10% 

h^ternal resistance: approx. 500 ohms ~ /o 

Hum: max. 1 V RMS 

Accuracy of voltmeter- 2% 

Supply: 220 V/1 20 V, 50 c/s 
Power consumption: approx. 60 W 
Dimensions: 490x135x370 mm 
Weight: approx. 15 kg 


PRAHA 


CZECHOSLOVAKIA 


PRAHA- CZECHOSL 


O V A K I A 


8 : CiA-RDP82-00038R06T400280001- 




m , 








DESCRIPTIO 


TYPE AR 


IONIZATION CHAMBERS 


Max. number: 100 pulses/sec 
Computer capacity: 10,000 pulses 

Life-time of computing system: minimum 2x10 7 pulses (tot 

Life-time of zeroing system: minimum 10* zeroing cycles (t< 

Weight, max. 550 g including clamp 

Ordering data: MO 1 A computer 

Resistance of electric magnet winding: 2100 P - 10 °/ 

Current of attraction at full load : 16 mA " 


- 1 <■"= ,,rsc piace tor tne indication of periodical and 

-periodical electrical pulses, occurring in nuclear physics. The computer can howe 
be used even for processes in regulation technics, the automation of produc 
procedures and in measuring technics both in the laboratory and in operation. 


- computer consists of two independent reiay systems: The first one — compi 
controls by its pawl the ratchet wheel on the shaft of which the indicator pointe, 
brintl t SyStem . r 2er A oi "2- controls by its pawl the same ratchet whee 

c to the zer ° position. A modern design protects the systems against im 
nfrer g r' a h teeS k n aDS °' Ute dl ust-tigntness of the whole equipment. Electrical ze 
^s also ooss'ib^ meaSUnnS " th£ mai " 3dVantage ° f this Com P uter - ze 


The ionization chambers may be used with any type of electrometer oi 
charge reading instrument. The ionization current depands on the position 
and shape of the ray source in the ionization chamber, however, it does 
not depend on the energy of the measured radiation. When using a ray 
source of a definite energy spectrum, the chamber must be calibrated 
with a ray source of a similar spectrum. 




chamber with a plate-type electrode intended for the 


' r ' easurements of so,id alpha-emitting ray-sources between the orders of 
10- — 10- 8 Curie. It is adapted in such a way that it may be used with any electro- 


i ms is an airtight ionization chamber designed for the measureme 
radioactive gases. In combination with a charge indicator the cha, 
permits the measurement of ionization currents by applying a me 
based upon a charge decrease or increase. The chamber mantle is insul 
from the supporting mouth and can be connected to an auxiliar potei 
Contents of chamber: 2 I K 

Measurement range with radon between orders 10 11 — 10 s Curie/ 
Dimensions of chamber: o 120 mm 

height 186 mm 


Dimensions of chamber: 


o 180 mm, height 110 mm 
Plate type electrode diameter 150 


TYPE AK 


ETA IONIZATION CHAMBER 






a 27-litre ionization chamber d< 
bar type electrode and two sli 
and the other the 
charge indicator 
araffin, ceresin, etc 
sior.s of chamber: 


designed for measure 
slide-feeders, one of 
mple. It is necessary 
' a reliable coaxial ca 


rays, provided 
> the necessary 
:t the chamber 
onnector filled 


ELECTROMETER 
SINGLE FILAMENT WITH 
AUXILIARY ELECTRODES 


iasured sar 
means of 


intercor 


voitages. 


ACCESSORIES 
Exchangeable objectiv 
Wooden case 


TECHNICAL DATA 
Voltage sensitivity: 10“ s V/s 
for auxiliary electrodes volt: 
Capacity: 3 pF 
Insulation resistance >10 18 
Weight: 2,70 kg 


l0 "! zati ° n chamber intend 
The chamber is perfectly 
rtIf C T ntr0,ling Samma-err 
r '7 e «ure the filtrati 
a 3 mm material. 

>f chamber: 750 ml 


:nded to measure and i 
ctly suitable for measu 
-emitting ray sources 
•ation of the radiation 







ELECTROMETER 


DOUBLE FILAMENT 


permitting magnifying 8x and 25x 8 y g X and two exchangeable o< 

g T . h adeTr° SCOPe ^ Pr ° Vided ^ * 10 °' line graduation *«'e (-50-0- +50 


technical data 

Voltage sensitivity: 5 V/scale grade 
Capacity: 4 pF 

Insulation resistance: > 10 18 ohms 

Weight: 2,60 kg 

Dimensions : 240 x 170 x 220 mm 


TYPE TND 

CHARGING INSTRUMENT 
FOR SELF INDICATING 
POCKET DOSIMETERS 





,;v 

■W 


designed for 
lains system. 


The instrument, 
of the electric m 
type 104 NU 70. 


of Czechoslc 


Rectified volt 
Charging pos 
Total rated s 


ithstands 


TYPE SND 


CHARGING INSTRUMENT 


POCKET DOSIMETERS 


FOR SELF INDICATING 




M I M I j [ AW JMi I P i*WM:II«1 F i l :F > 1 sfafe 



The charging instrument 
dosimeter electrometer 
the smallest ones), it has 
charging the dosimeter, 
potentiometer clockwise, 
imately after 20 seconds 
till the stop and operate 
of the filament along the 


is, in fact, a small portable, r 
reproducts all of the alternai 
been necessary to filter the 
connect the instrument to the r 
cut in the mains switch which is sij 
, push the dosimeter, which is to 
the potentiometer observing at the 
scale. The full Charge of the dosim 
e dosemiter scale by a zero. 


lins-operated rectifier. As the 
lg current components (even 
r '" sr. When 
rning the 
Approx- 
the hole 


•responds to a de 


The charging rectified volt 
Electron tube: type 6 Z31 
Connection to mains: 220 
Dustproof design of case 


TYPE 7B 


RA - X - METER 





strument, including the normal 


E C H N I C 


The instrument indica 
from 100—150 V. 

Input resistance: 10" < 

Input capacity: 10 pF 
Charge sensitivity: 10 «* Coulomb/scale 
Weight: 5,70 kg 
Dimensions: 230 180x200 mm 


charges of all chambers operating withi 


TYPE DS 

POCKET DOSIMETER 


,T\ 





e types are used for the dose 
- indication of beta radiation 
of tolerance doses. 


of scattered 


:ion chamber with rounded edges, 
material 1 mm thick, the square density 
olystyrene and the insulated electrode of 
. The change to which this electrode was 
he ionization area and consequently in an 
>simeter. The dosimeters, including the 
-meter (to which they are also supplied) 
performed either directly on the instru- 
iring appliance. The charging of the dosi- 


SELF INDICATING 
POCKET DOSIMETE 










-uments are designed to provide a precise control of doses of scattered radi 
and isotope laboratories. Dosimeters of the type D 01 and D 02 are sui 
measurements of tolerance doses. 


TECHNICAL DATA 


Scale of microscope Weigl 

5 mr/1 scale grade 35 

10 mr/1 scale grade 35 

1 r/1 scale grade 35 


Free decay: 2 % per 24 hours 
Thermal dependence: 0.3 % for 
Calibration: performed with a 
of a thickness of 0.5 mm- c< 

760 Torr. 

Accuracy of calibration: : 5 
Charging of dosimeter: by a 
charger. 

Protection against corrosion: 
Tightness: The instrument ma, 
utes providing that the dosimeter < 
Mechanical resistence: The dosimete 
a hard base ' 


mains-operated SND charger or battery-operated TNI 
by eloxal coating 

may be submerged in water of 20° C for a period of 30 min 
closure has been properly tightened, 
height of i m ’ Cer withstands > without any damage, a free fall agains 
Wave dependence of gamma radiation: between 0.5 — 3 MeV 

thKkneL 0f on8 : mm e Th ni H ati0n Chamber iS made ° f an ai r ‘ ec l u i valent material of a wal 

of , ,7™"' * “ ' mm *“ “ d m,d ' ° f ■»« 


D - I - METER 






ent designed for the intensity and dost 
for the indication of beta radiation. 


it/ of scattered radiation from 
>oratories. 

n doses which is particular!) 

/hen taking X-ray pictures. 

: samples emitting gamma rays 


necessary 


of gamma, X and beta 


4.5 V — 2 


922067’ 


UNIVEL IV 


98x90 


100x220 


UNIVERSAL-TYPE 


4.40 kg 
1.10 kg 
5.50 kg 







If’™l!?^ meter f haS been deSigned ' in the first instance, for the industrial application 
fo I low i n g 'purpKjs es° ' meaSUrementS and automati °"- It is particularly suitable for the 

1. Measurement and checking of the thickness of materials and coatings, of the con- 
centration of solutions and mixtures, and of the level of liquids 
{■ Radiometric gauging of the pressure and flow speed of gases 

3. Radiometric chromatography and absorption analysis of gases. 

4. pH and other open circuit measurements. 

'• ^ ■«*“ ^ 

6. Photometric measurement. 


DESCRIPTION 

The UNIVEL IV measuring instrument consists of a basic unit comprises an amnlifi^r 
meter and power suddIv The sernnH .mi t k comprising an amplifier, 

djmb.™. for , h . ,J„ m , “SSi , S C tal5SE l i."'.KSS 

technical data 

Ia h p e ac, ; tor iVel ' V ” ^ 6660 deSigned 35 3 d ^ amic electrometer with a vibrating reed 

insteps ^nd'condnuousl^variabl^betweer^th^ se^steps t Th m lr t h 10 °’ 15 °’ 1 ’°°° mV 
the feedback) is of 5 mV for the full meter deflection § S6nSltivit y < without 

r.trrl?® ln P ut . resis A tance: Adjustable by swiching over from 10“ to 10» ohm, 

~ 2.5.10 A for' &fur^rd 0 efl h ettlon Ut reSiSt3nCe 3nd chosen volta g e sensitivity, 
Time constant with resistance of 10 9 : approx. 0.2 sec 

Charge sensitivity with measuring capacity of 100 pF- 2 5 10- 12 un in io r i . 
Zero stability for range of 1,000 mV- better than i; ' 10 p to 10 ' Coulombs. 


MODEL N 4101 
VESSEL 

VESSEL FOR SOLID 


Radioactive waste in laboratories 


The vessel is designed to hold the solid radioactive waste of beta ray sourc 
intended to hold gamma ray sources, it is provided with a lead insert. The 
is provided with a rotary removable cover to prevent whirling of the radioact 
and is furnished with an internal bag of plastics. The radioactive waste is di: 
including the bag. 


TECHNICAL SPECIFICATION 

Diameter of vessel 

Height of vessel 

Weight of vessel 

Material: Jacket of vessel — stainless steel 

Other steei parts — provided with 




MODEL N 4101 
VESSEL 

VESSEL FOR SOLID 


fn _ m resigned, in the first instance, for the 
for measurements and automation. It is particu 

and checking of the thickness of materials and , 

SriS 1 d 

mging of the pressure and flow speed of s>as« 
.romatography and absorption an^ysis Sses 
apen circuit measurements. 8 

fieid ** P ° tential gradients a " d sur faci 
easurement. 


Research 


DESCRIPTIO 
The UNIVEL IV m 
meter and power : 
a detector, suitable 
probe. Thus, e. g. f, 
chambers, for the r 


Radioactive waste in laborato, 


measuring instrument consists of 
*T'y h The second unit is form 
f ° r * he squired kind of measi 
for the non-contacting thickness 

measurement of electrostatic char 


Jmt comprising an amplifier, 
probe with a pre-amplifier; 
, may be assembled with the 
■ment by means of ionization 
ics, exchangeable electrodes, 


application 

The vessel is designee 
intended to hold gam 
is provided with a r^r, 
and is furnished with 
including the bag. 


gned to hold the solid radioactive 
gamma ray sources, it i s provided 
otary removable cover to preJem 
'th an internal bag of piastres. Th< 


wfth e ald etaraySOUrCes - Whe " 

with a lead insert. The container 
whirling of the radioactive waste 
5 rad,0a «.ve waste is dispozed of 


TECHNICAL s 
Diametar of vessel 
Height of vessel 
Weight of vessel 

Material .-Jacket of ves 

Other steel 


stainless ste 
— provided 


icorrosion 


meter 



'm. 



CAL SPECIFICATION 


Dimensions of brick: 50x50x100 mm 
Material: Lead with 5% of antimony addi 
Surface finish: Hygienic coat 








The Gamma syringe 
housed in a lead coa 
a Record type injecti 


TECHNICAL SPECIFICATION 
Protecting lead coat 


Weight of syringe 
Material : Metal p; 


inless steel 


MODEL M 6201 


BETA SYRINGE 



application 

The Beta syringe is an injection syringe 
in an umaplex coat decreasing intensit 
Record type injection syringe and a proi 


lid radioisotopes, housed 
instrument comprises a 


Protecting 










A P P L I C. AT I O N 

The extension tongs are designed for remote handling of radioactive 
matters placed behind a protecting wall. The end of the tongs is fitted with ; 
able adapter with a bayonet joint and lock which should be removed wh( 
pulator is passed behind the protecting wall. The handle, lever and gripper 
with rubber sleeves, exchangeable when contaminated. 


TECHNICAL SPECIFIC AT I O 


Length of tongs 

Maximum size of handled object . 
Maximum weight of handled object 


0,50 kg 

0,40 kg 

with radioactive matters — stainless steel 
; according to customer’s wish (beginning 


Material: Metal parts coming into contai 
Accessories: Set of exchangeable adapte 
from 1958). 


MODEL L 8101 


NEEDLE STERILIZER 




APPLICATION 

The needle sterilizer is intended for sterilization of needles containing radioactive ray 
sources. It is designed to shield radioactive rays and protect operators from m|urious 
effects of radiation during sterilization. ..... -j a 

A portable shield is supplied with the apparatus. It is a lead cylinder provided with 
a hole lined with a stainless sleeve which houses a needle magazine during transport 
to the operating table. 


TECHNICAL SPECIFIC AT ION 

Height of apparatus 

Diameter of apparatus 

Maximum number of sterilized needles . . 

Maximum size of needle 

Input of heating element 

Weight of apparatus 

Temperature of water during sterilization 
Material: Stainless steel 


600 mm 
200 mm 
16 

0 4x50 
500 W 
15 kg 
100° 




» PRAHA-CZECHOSLOVAKIA 




designed for gripping small fragile objects 
etc.). The net prevents spilling of radioacti 


The pincers with a net a 
active material (ampoult 
the handled object falls accider 
down. 

The gripper is controlled by a 




Dimensions of 


Maximum weight of objec 
Material: Metal parts — s 
Net and gripper 


MODEL N 6701 


BALL-SHAPE CONTAINER 




TECHNICAL SPECIFICATION 


120 mm 
40x40x40 
40 mm 
12 kg 


Diameter of container 

Dimensions of chamber for preparati 

Thickness of wall 

Weight of container 

Material: Lead 


MODEL N 6101 


He 




f fhimnfl ] 


APPLICATION 

The transport container is designed for transport or temporary storing of Gamma and 
Beta ray sources. It consists of 3 parts: a lead shield, a vessel for ray sources and a special 
manipulator for opening and taking out the vessel. 

When transporting ray sources by mail or by train, the container must be sealed. 


TECHNICAL SPECIFICATION 


Internal dimensions of 


O' 50x100 mr 
approx. 30 kg 
o' 140x300 
40 mm 


Dimensions of shield 

Thickness of protecting lead wall 
Material: Lead, stainless steel 
Accessories: Special opener of vessel 




APPLICATION 

his umaplex joint facilitates passing a manipulator through the protecting shield. It 
afeguards the operator against the effects of alpha and beta radiation, protection 
ctually being ensured by a vertical transparent umaplex shield, permitting various 
nanipulators required for handling radioisotopes to be passed in the working area, 
'he shield safeguards the main parts of the operator’s body against dangerous radiation. 


ECHNICAL SPECIFICATION 

iimensions of base plate 

Jimensions of protecting shield 

;over of shield 

>iameter of passage hole for manipulator . 
laterial: Umaplex 

Metal parts — stainless steel 


300x300 
300x300 
10 mm — 
ft 13 mm 




MODEL B 1101 
LEAD JOINT 






300x300 
300x300 
10 mm — 
c 13 mm 


- ... - „ — n‘nul-*-nr the nrot.ecting shield. It 

effects' of "alpha and°beta radiation, protection 
fa^ being enured b y S a vertical transparent 

lipulators required for handling radioisotopes to be passed in the working a • 
shield safeguards the main parts of the operator's body against dangerous radiation. 


TECHNICAL SPECIFIC AT ION 


Dimensions of base plate 

Dimensions of protecting shield . . . 

Cover of shield 

Diameter of passage hole for manipulate 
Material: Umaplex 

Metal parts — stainless steel 


MODEL 3 1101 


LEAD JOINT 







f W : s 

W&J.- 

$7 ';0 4 


, m „ v j n „ npopared radiophores from the preparatory 

Theatre 7o r ' ap pi i cation A lead shield protects the operators 
on during transport and application. 


TECHNICAL SPECIFIC AT ION 
Thickness of protecting lead layer . . . • 

Loading surface 

Height of shield 

Height of shield bottom over floor . ■ 
Total weight of cart -type table . . • 

Material: Lead shield, stainless lining, otlu 


... 50 mm 

. . . 200x200 mm 

... 300 mm 

... 700 mm 

. . . . 150 kg 

ided with anticorrosion 


MODEL L 4101 

CHAIR OF APPLICATOR 




fiilif 


TECHNICAL SPECIFIC AT I O 


60 mm 
500—700 
1250 mm 
900x760 
210 kg 


Thickness of lead shield 
Height of chair . . . 
Maximum height . . 
Ground plan .... 


Material: Shield — lead 


MODEL L 2101 
OPERATING TABLE 




radiophores in therapei 


handli 


operating 


. is coated with stainless sheet enabling easy decontami- 
reinforced front wall protects the operator against 
» of the shield is coated with stainless sheet. A light and 
I on the shield. Sides of the shield are provided with 
•labouring workplaces from radiation. 


TECHNICAL SPECIFIC AT ION 
ide shield . 


. . . 500x400 

.... 400 mm 

110 mm 

50 mm 

1150 mm 

1650 mm 

.... 1400x1000 mm 

1700 mm 

lighting fixture and the table 


Dimensions of working 

height 

Thickness of lead in front wall 

Thickness of side walls and bottom 

Height of working area over floor 

Height of mirrors over floor 

Ground plan of table 

Total height of table ■••••• 

Accessories: The inside of the shield is provided with a 
with a drawer for instruments. The floor is of a lift -type. 


MODEL M 1501 
BOTTLE OPENER 





-if bottW 


fitted exchange- 
isure.The opener 
izes of ampoules, 
jaw of the bottle 


radioactive matters. The end of the opener is provi 
able adapter with a rubber hollow taper element t< 
can also be used for work behind a protecting shie 
A bottle containing radioactive matter is gripped 
holder attached to the table by a clamp or screws. 


TECHNICAL SPECIFIC AT 
Distance between adapter and handli 

Size of bottle closures 

Weight of opener 

Material: Metal parts — stainless ste< 
Closure-catch-taper — rub 
Accessories: 3 adapters for various si: 
clamp — Model No. N 1503 


Model No. N 1502, 


of closures, bottle holder 


MODEL N 7101 


PIPETTE 





I j • : 1 J ri- l t n>WI=»I«i W ;< ■] ^?>-e»K<^M i 



APPLICATION 

The pipette serves for safe transport and dosing of radi 
to another in the working area. 

A stand with a movably fitted pantograph arm, carryir 
a piston mechanism on the other, rotates round its a> 
range of the pipette. 


Dimensions of effect-area . 
Stroke limits of pipette . . 
Quantity of sucked-in liquid 
Weight 

Material: Metal parts which 


parts — strong chr< 
cylinder — transpar 




MODELS 

T 1000: T 200: T 30: T 6 
N 3301, N 3101, N 3102, N 3103 

LEAD CHAMBER 




CONSTRUCTION 
The lead chamber is of a m 
door leading to a storage 
The lead chamber is built- 
surface. The front wall, t 
450 mm. For the lead c 
chamberTIOOO is used, ad 
shieldings. 


5tal frame with a lead panel forming the front wall ai 
•oom which is made of stainless material, 
in a concrete block which guarantees a tolerated d< 
ao, is designed to ensure a tolerated dose in a di 
lambers T 200: T 300 and T 6 the construction of 
ipted for a lower radioactivity by different lead and 


width 1080 mm 
height 810 mm 
weight 1650 kg 
widht 560 mm 
height 586 mm 
widht 1660 mm 
height 2250 mm 
depth 1200 mm 




MODEL N 6201 
TWO-WHEEL 
PUSH-CART 


MODEL N 3401 
ACCESSORIES 
OF LEAD CHAMBER 


lent permits radioactivi 
n the lead chamber. 11 
city of stored radiophor 


pplementary equipi 
be inserted safely 
nt for the job. Caps 




Moulage 


Weight 

Height 

Length 

Weight 


APPLICATION 
To enable easy handling of 











MODEL L 3101 

SECTIONAL DIGESTER 


APPLICATION 

The digester is an essential facility in laboratories where radioactive materials are 
handled. It is provided with a transparent front wall of a slide-out type. Mirrors can 
be fitted inside the digester to enable manipulation with radioisotopes also behind 
a lead brick protective wall which can be set up on the working table of the digester, 
as required. A fluorescent lamp is provided in the ceiling. On the bottom of the digester 
there is a discharge with a filter. The front lower wall is equipped with a fitting for 
regulation of water, gas, vacuum or compressed air. Every digester must be connected 
to an independent exhaustion system to prevent contamination of the laboratory. 

TECHNICAL SPECIFIC AT ION 


this push-cart is designed tor providing transport of lead chambers and vessels con- 
taining radioisotopes in laboratories. It is fitted with a long handling bar enabling the 
operator to be at a sufficient distance from the radioactive source during transport; 
such an arrangement affords protection, however, against radiation of low intensity. 
When transporting high-intensity ray sources it is possible to insert a lead wall between 
the ray source and the handling bar. 


Dimensions of surface 
Loading capacity . . 
Weight 


400x400 mm 
max. 100 kg 
10 kg 








The instrument is designed for the work with radioacci’ 
wall. It is used mainly in semi-hot chambers, it can, ha 
laboratory operations. The manipulators enable various 
of active solutions, measuring, weighing, cutting of small 
of radiation of several hundreds of roentgen without 
health, to be performed. 


used for other 
g. preparation 


The manipulator comprises three main parts: 

The performing part consists of the head with collets. The extensions with collets c 
be remote exchanged in the working room. 

The connecting part is formed by a rod which connects both heads. 

The control part is formed by the head with the handle. 

The manipulator passes through a lead ball-joint, countersunk in the wall of the sem 
hot chamber. The whole manipulator can be schifted in the baii joint, rotated rou 
its own axis and inclined at an angle of 90°. 

The complete manipulator is made of stainless steel enabling, if necessary, disactivati 
in acids. The manipulator is a Czechoslovak patent. 


TECHNICAL DATA 
Movement of collets — at a 
Length of manipulator: It c: 


or 1,400 mm 

or loading capacity: 3 kg with the possibility of 
for various thickness of screening wall: 
for 100 and 200 mm — diameter 212 mm 
for 120 and 150 mm — diameter 185 mm 


TYPE M 22 MANIPULATOR 




laboratory operations 


thick, absorbing completely 
roentgen. 




the workir 






Distance between axles: according to the ordei 
Length of support: according to the order 
Outer diameter of support: 145 mm 
Horizontal travel: according to the order 
Vertical travel: 550 mm 

Extent of swinging to the left and to the right: 
Rotation of telescopes to the left and to the rij 
Motion of the performing and control mechani 
towards the operator: 60° 

Expansion of vertical tube of the performing rr 
Rotation of the apparatus round its axis to the 
Travel of tool clamp lifter: 18 mm 
Weight: 70 kg per 1 pc 

Loading capacity at vertical position of pipes ai 
Loading capacity at the swinging of vertical [ 
in arbitral position of tongues: 8 kg 
Loading capacity at the expansion of vertical p 
Torque transfered to the performing mechani: 


TYPE B 100, B 120, B 150, B 200 
BALL JOINT 






■ int is designed on the principle of a Cardan joint. The screening wall is 
,ith a steef casing housing a lead insert, which ensures the screening an 
ent of the ball joint. A lead ball with a disc is seated in bearings inside the 
The manipulator is slidably fitted in the disc, rotating freely in the ball. 


TECHNICAL DATA 

The ball joint is delivered for all kinds of screening wall thicknes 
Diameter D - 212 mm for B - 100 mm and B - 200 mm 
D — 185 mm for B — 120 mm and b — i ov rum 
Penetration of radioactive dust is hindered by an apron of plast 
the manipulator and casing of the screening joint. 





Technical data: 


Application: 


Description: 


400X260X210 


Dimensions: 


sound - FPA 


The apparatus is used for the radiometric seperation of active materials 
on a conveyor where the belt is batch-fed with ore. It may( also be used 
for automation and defectoscopy purposes. 


Sensitivity: 7 mikro-r/hour the belt speed being 0,5 m/sec. 

Metering range: 7 mikro-r/hour till 130 mikro-r/hour 

60 mikro-r/hour till 1300 mikro-r/hour 

Radiation detectors: 2 pcs Nal (TL) with photomultipliers FEU — 19 

Feeding: 220 V at fluctuation 150 to 250 V 


It is designed as a mains-fed apparatus. The device consists of a sound, 
a photo-relay and a box in which the electronical elements are situated. As 
sound tlie type F,PA - 02 with a photomultiplier and a suitable scintillator, 
or type TPA - 02 with Geiger-Miiller counting tubes may be used. The 
sound is situated under the conveyor belt and connected to the box by 


box: 10 kg 
sound: 28,5 kg 


J 


BLOCK DIAGRAM 


r 



Scinti'lstion detector 
or GM-counting tubes 8 X 


Amplifier acB. Integrat0r 


Photoswitch Time-delay relay Switch circuit 






Application: 


Technical data: 


The apparatus is designed as a portable, battery-fed, fully transistorized 
drill holes with minimal diameter 20 mm and depth 2 meters. The cable 
long Hi may be chosen arbitrarily in order to facilitate practical applic- 
ation of the apparatus in various branches e. g. in agronomy, building 


Metering range: 0—500 micro-r/hour (can be expanded by chan 

ging counting tube) 

Sensitivity: 6 micro-r/hour, the backgroung counts being 

10 micro-r/hour 

Exposure time: 60 sec. 

Evaluation: electromechanical counter 



GM — counting tube VS 


Radiation detector: 


Working period: 


150 hours without interruption 


4 cells 2 SL - 9 per 1,5 V, 9 A/hour 


Feeding: 


Description: 


dusive 20 m cable and the sound 


Weight: 


220X175X100 


Dimensions; 


The apparatus is designed as portable, battery-fed, fully transistorized 
device. It consists of the apparatus proper metal-box containing power 
sources, the electromechanical counter of impulses and other control 
elements. The sound in form of a duralumin pipe dia. 18 mm is fitted 
with a counting tube VS — 8. For horizontal measuring 2 sections of 
duralumin pipes are delivered, each 1 meter long. Both sections may 
be coupled together. In this manner reliable introduction of the sound 
is secured. 




block diagram 



Gamma-radiation detector 
GM-counting tube 



Amplifier Blocking 

oscillator Switch circuit 


Transistor 

converter 


Description 

Core-drilling 

radiometer 


Type 


KPR - 04 


Dimensions (nun) 
Breadth Height Depth 

260 195 110 


Weight (kg) 
Apparatus Probe 



f 






ietermining of the degree of hands and 


Distinctive power: 40 microsec. 


/hich may be caused through manipulation with 
s of alpha-particles. It is being used for do- 


Recording capacity: 1000 impulses 


Time preselection: 


personnel, leaving the working site. It may b< 


personal inspection in laboratories and for checking of the 
f working suits contamination after they have been washed. 


Luminophore : 


Feeding . 


Power consumption: 170 Wat 220 V 


Admissible ambient 

temperature: — 10 + 35 degrees Centigrade 

Weights: apparatus SMZ-01 - 14,8 kg, sound FDO-01 • 10,2 kg 

Dimensions apparatus: 530X270X240 mm 

of the instrument: sound: 310X310X210 mm 


Description: 


apparatus is designed as a net-fed device, with detached sound, 
apparatus is completed with following accessories: stand with 
sound, switch box and hood which also serves simultaneously as 
: talon holder. 


The instrument is equipped with a operating device for starting and 
for the adjustment of the time relay, with a optical signallisation 
for measuring and for the end of measuring and with a checking 
position for duplicate measuring. 

The sound consists of two photomultipliers FEU - 19M and two ZnS 
crystals with large surface, equipped with aluminium foils guarding 
them against illumination and with metal grid. The following up the 
contamination is performed bv means of tn,-™ 





Application: 


Technical data: 




Metering period: 
Evaluation: 


cLw 0f the electrt >mechanical counter 
odIM/50 


Alpha-radiation detector: Zn S/Ag/ in the scintillation chamber 
photomultiplier FEU - 19 

Admissible ambient 
temperature : 


Feeding: 

Working period: 
Metering precision: 
Effectivity: 

Weight- 

Dimensions: 


- 10 to + 40 degrees Centigrade 
4 cells 2 SL9, 1 battery GB-48 
70 hours without interruption 
±10 % 

27 - 60 % 
total 5,4 kg 
260X195X110 mm 


The apparatus , s Intended (ot , he meteMna o( Rn M o( , (s 
products directly „„ , he working sIte . „ maj a|so ^ ^ ^ 
establishing the concentration ol other r.dio.etiye gasses and ot their 
daughter products. It is especially suitable tor metering in cases 
where quick evaluation is needed. 


Description: 


The apparatus is designed as a portable, fully transistorised device, with 
detached sound and battery feeding. The power sources and the 
electronical equipment are situated in the apparatus -box. In the dural- 
umin-sheet made sound is arranged the transformer and the photo- 
multiplier. On the sound end is mouted the holder with the Al-chamber 
whose interior is powdered with luminophore ZnS. The chamber may 
be evacuated for interferometering. purposes. The take-off may be 
effected by means of circulation, vacuum and other methods. 







The apparatus is inteded for quick metering of beta and gamma radi- 
ation in mines and terrain.lt facilatds the evaluation of radioactive ma- 
terials during the measuring of test drill holes for blasting. It is sui- 
table for determining of sections with raised activity and for checking 
of ore working places. Being a general purpose apparatus with high 
sensitivity, it is suitable for application wherever the necessity 
of metering low- and medium intensities of beta and gamma radiation 


Metering range: 


The apparatus is designed as a portable, fully transistorized, battery- 
fed device. It is enclosed in a watertight sheet box. The sound, having 
the form of a tubular case is detached and made of duralumin. It is 
interconnected with the apparatus by means of a three-cored, rubber 
coated cable through a connector. Various sounds, according to the 
purpose and kind of metering, may be used with the apparatus. 




Precision of metering: 
Exposure period: 


Admissible ambient 
temperature: 


Radiation detector: 


Weight (the sound 
included): 


© 


1. 0-200 micro-r/hour 

2. 0—2,000 micro-r/hour 

3. 0-20,000 micro-r/hour 

+ 5 to +50 degrees Centigrade 
less than 15 sec. 


+ 10 °/o under normal conditions 

for beta and gamma STS - 6 

for gamma STS — 8 

from 4 mercury cells MR - 19 per 1,25 V. 

2 Ah 

120-150 hours with one set of cells 


175X160 X 80 mm 




***• vjN 

i. 


f J+V 4-'3pa 












m 







Application: 


Technical data: 





I he instrument is designed for measuring bore holes at selective 
method of mining uranium ores. Further on it serves for measuring 
side bore holes to the depth of 10 m. The instrument can be also 
used for geological exploration. 


Description: 


It is designed as a battery type, portable and with transistors fully 
equipped instrument. The instrument is built in a steel sheet water- 
proof box. The sound has the shape of a cylindrical, duraluminium 
bush. It is interconnected with the instrument itself by means of 
10 m long logging cable. The cable can be provided with duralumi- 
nium tubes 1 m long which can be mutually coupled for the length 
needed; this enables an easy introduction of the sound in horizontal 
oi vertical direction. The cable is equipped with a connector enabling 
to use also diferent types of sounds to this instrument with respect 


to the required kind of measurement. 




Range of measuring: 1. 0— 200 micro-r/hr 

2. 0 — 2000 micro-r/hr 

3. 0 — 20000 micro-r/hr 

+ 10 % under normal conditions 
less than 15 sec. 


Measuring accuracy 
Exposure time 


Admissible ambient 
temperature 


+ 5 — + 500 c 
Detector of radiation: counting tube: for beta 


- gama STS-6 
for gama STS-8 


Feeding: 

Working period: 
Weight 


4 Mercury cells MR 19 2 Ah 
120—150 hrs with 1 set of cells 


measuring instrument: 1,52 kg 
sound with 10 m cable: 5,30 kg 


Dimensions of the 
instrument 


175X160X80 mm 







Technical data: 


Application: 


150 micro- r/hour 
800 micro- r/hour 
5000 micro-r/hour 


Metering range: 


This apparatus is intended for the metering of U- contents in fillings, for the 
evalution of the ore quality in complexes of blocks and ore lenticles on 
the wails of mine works and for primary ore separation in the wall face 


Compensation of the 
background counts up i 


3,000 micro-r/hour 


in all cases where the' influenct 


works. It is possible to 


Fluctuation: 


Admissible a 
temperature: 


of the surrounding gamma-radiation must be eliminated and where 
gamma radiation coming from a certain direction must be metered. 


30 to + 40 degrees Centigrade 


4 dry cells 2 SL — 9 

STS — 5 - low voltage counting tube 


Feeding : 


Radiation detector: 


150 - 200 hours 


Working period: 


Description: 


Weight of the apparatus 
with sound: 


260X195X110 


The apparatus is a portable, fully transistorized device with detached 
sound. In the control desk is situated the feeding source with ampliphiers, 


Dimensions: 


blocking oscillators and integrating differential circuit. Connection 


to the sound is effected by means of a fiwe-cored cable. 

The sound consists of a lead screening hood made of three parts. It is 
equipped with 4+1 counting tubes STS - 5. The group of 4 tubes forms 
the metering channel, one tube, partially screened, forms the compen- 


sation channel. 


feints?- 






Amplifier 


Description 




PRAHA - CZECHOSLOVAKIA 








Application : 


Technical data: 


portable, battery-fed, fully transistorized 


Metering range: 


0 - 500 micro-r/hour (can be expanded by chan 
ging counting tube) 

6 micro-r/hour, the backgroung counts being 
10 micro-r/hour 


;ter 20 mm and depth 2 meters. The cable 
rily in order to facilitate practical applic- 
ious branches e. g. in agronomy, building 


Exposure time: 


Evaluation: 


electromechanical counter 


Radiation detector: 


counting tube VS 


Working period: 


150 hours without interruption 


Feeding: 


Weight: 


4 kg, inclusive 20 m cable and the sound 


Dimensions. 


220X175X100 


The apparatus is designed as portable, battery-fed, fully transistorized 
device. It consists of the apparatus proper metal-box containing power 
sources, the electromechanical counter of impulses and other control 
elements. The sound in form of a duralumin pipe dia. 18 mm is fitted 
with a counting tube VS - 8. For horizontal measuring 2 sections of 
duralumin pipes are delivered, each 1 meter long. Both sections may 
be coupled together. In this manner reliable introduction of the sound 
is secured. 








Application: 

The apparatus is intended for continuous quantity metering of radio- 
active materials transported by means of belt conveyors. It facilitates 
the establishing of material conditions in the ore preparation plants. 
The device may also be applied in the sphere of automation and in various 
branches in which radioisotopes are used. 


Description: 

The apparatus is designed as a mains-fed device with panel lay-out and 
detached sound for gamma-radiation. The sound is fitted with Geiger- 
Muller counting tubes. Both parts are interconnected by means of a 
cable whose maximal length is 50 meters. 

The metering panel proper is equipped with an iron-sheet box, spray 
painted with baked enamel. The sound is also enclosed in an iron sheet 
box. 


Technical data: 

Resolving power: 
Recording of impulses: 

Recording capacity: 
Feeding: 

Input: 

Stabilization: 

Weight: 

Dimensions: 


100 micro- r/hour 

counting device with electric neutralization 
1.10? impulses 

from mains 220 V f 5 % - 30 % 

130 W at 220 V 

ferroresonance- and glow discharge tube 
apparatus 15,5 kg 
sound - 1 4,2 kg 

apparatus RAR - 04 - 520X270X330 mm 
sound TPA - 04 - 350X250X55 mm 






BLOCK DIAGRAM 


Weight (kg) 


PRAHA 


CZEC HOSLOVA 





rv>:> 



This radiometer is a general purpose apparatus designed for the metering 
of extracted ore bearing materials directly in trucks (with cassetes 
TVO-1M), for metering of ore in cases, (cassetes TBE — 01 and for 
metering directly in the mine-pit (cassetes RKS - ID) It may also be 
used for metering of weak active materials in samples (with cylindrical 


sound TKB — 02), or as scintillation radiometer 


Feeding: 

Sensitivity: 


€ 


Range: 

Resolving power: 
Exposure period: 


220 V - 20% + 10%, 

max. 22 micro-r/h per 100 divisions of the 
scale, min. 100 micro-r/h per 100 divisions 
of the scale. 

up to 2,800 micro-r/h 

Max. 3 micro-r/h 

not longer than 30 sec. 


photomultiplier. In this set-up its resolving power may be augmented 
up to 2 micro-r/hour at background counts 8-10 micro r/hour. This 
apparatus with a scintillation sound will be developed as the RKS - 06 


Admissible ambient 

temperature: - 20 to + 40 degrees Centigrade 

Input: 135 W 



Fluctuation: 


divisions of the 


type. The apparatus may be applied, 


a suitable sound, 


Weight: 


:quirements of other branches. 


Dimensions: 


Description: 


The radiometer is designed as a net-fed apparatus with panel lay-out. 
The individual sound types are interconnected with the apparatus by 
means of a multicored cable. The apparatus proper is enclosed in an 
iron-sheet box, spray painted with baked enamel. 


The cassetes are made of bent sheet, with 
Equipped with counting tubes MS-9. 


retractable wall. 









Technical data: 


Application: 


The instrument is designed for measuring horizontal or eventually 
vertical exploration bore holes at mining uranium ores. It can be 
used for various measurements and detection of gama-radioactive 
centres to the distance of 100 m. 


The instrument is of battery type, fully equipped with transistors. 
It is built in a steel sheet box provided with a protective cover. The 
sound is made of steel tube, waterproof, provided with an outlet of 
rubber cable. The rubber cable passes through 70 sections of dur- 
aluminium tubes 1,5 m long. They can be gradually coupled, regar- 
ding the depth to be measured, up to the length of 105 m. The 
sound as cable as the coupling tubes are fastened by means of a 
suitable fixing attachment on a stretcher, enabling transport of the 
whole set by two operators. 


Range of measuring 1. 0— 100 micro-r/hr 

2. 0— 1000 micro-r/hr 

3. 0—10000 micro-r/hr 

Measuring accuracy ± 10 % 

Detector of radiation GM counting tube STS-6 
Evaluation integrator meter DHR-5 

f Admissible ambient 

temperature: — 20 — +30° C 

Feeding: 5 cells, 1,5 V each — 25L-9 

Working period: 200 hrs with 1 set of cells 

Weight instrument — 5 kg 

sound with 100 m cable — 65 kg 

Dimensions 

of the instrument: 27CX 200X165 mm 


Description: 







Application: 


Technical data: 


The aparatus is intended for lump-sorting of gamma radioactive 


7 micro-r/hour by the belt speed being 
0,5 m/sec. 


Resolving power: 


transported by means of conveyors. It offers especially good services 
when used for sorting of weak-active ore in the last stage of the 
screening plant. The apparatus may also be applied, however, in prece- 
ding stages, as it allows adjustment to the minimal sensitivity of 


Background counts com- up to micro-r/hour effectivity 100 %. Above 30 
pensation: micro-r/hour effectivity better than 80 %. 

Stabilization: ferroresonance and glow discharge tube. 


Weight: 


apparatus 
sound — 


apparatus RSR — 06 — 400X220X300 
sound FPA - 03 - 190 X 300X190 mn 


Dimensions: 


automation of the production process where radioisotopes are used, 
g. for toleration and sorting of products or materials. 


Description: 


The aparatus is designed as a mains-fed, panel lay-out device. It con- 
sists of two parts, these being the apparatus proper and the gamma- 
scintillation sound, equipped with two photomultipliers FEU - 19, in- 
stalled in a lead hood. The sound is interconnected with the apparatus 
by means of two cables, each 1,5 m long. The working magnet is con- 
trolled by means of the relay MKU. All control elements are situated 
on the panel of the apparatus and the sound. 










TECHNICAL DATA 


slution of the electronic decades (i. 
registered by the apparatus): 


interval betweer 




0.5 V. 


lput sensitivity: 


Total count capacity: 


3 electronic and 4 mechanical decades (9,999,999 
pulses). 


DESCRIPTION 


The apparatus contains: a controllable H. T. source for supplying the G. M. tube; a 
gate unit fitted with an amplifier, an impulse amplitude discriminator, an impulse 
shaping network and with a start/stop device; further it contains the tube operat- 
ed counter decades and a 4 digit electromagnetic counter. 

The H. T. source operates with coarse and fine control from 0 to 2,000 V, so that 
it may be set within this range to deliver operating voltage to any type of G. M. 
tube. The start/stop device may be operated either manually with a push-button 
or remotely with pulses. The result of counting is indicated in the decimal system 
by neon lamps and by the figures of the electromagnetic counter. A relay con- 
nected in parallel to the counter closes at every thousandth pulse; its contacts 
are connected to sockets on the panel of the apparatus and may be utilized for 
actuating external circuits (e. g. an electronic stopwatch which indicates the time 
during which 1,000 discharges occurred in the G. M. tube, or of an instrument 
which signalizes every thousandth discharge, etc ). 


Registration : 


decimal. 


Gate control 


manual with push-button, remote with negative pr 
(min. 60 V, starting time max. 3 < sec.). 


0-2,000 V continuously controllable. 


H. T. stability: 


mains voltage fluctuations of 


Power supply: 


A. C. mains 120 or 220 


1. High counting speed of the electronic decades. 

2. Decadic indication. 

3. Comfortable reading of the illuminated figures of the electromagnetic counter 
magnefied by a lens. 

4. Manual gate operation (start/stop) with push-button. 

5. Remote control of the gate. 

6. Continuously controllable stabilized H. T. 

7. Actuating of external circuits by every thousandth pulse. 
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CARBON -14 - COMPOUNDS (cont’d) 


Code 

Compound 

Specific 

activity 

mc/mM 

Price, package size (me) 
0.1 0.2 0.5 __ 

1.0 




US dol. 

US dol. 

US dol. 

US dol. 

CB 10 

L- Glutamic acid -C 14 (G) 

5—10 j 

88 

176 

441 

882 

' CB 11 

Glycine - C 1 4 (G) 

5—io ; 

27,50 j 

55 

95 

190 

CB 12 

L - Histidine - C 1 4 (U) 

5—10 ; 

63 

126 : 

315 

630 

CB 26 

L- Isoleucine - C 14 (G) 

5—10 j 

88' I 

176 i 

441 ; 

882 

CB 13 

D - Lactose -C l 4 (U) 

5 — 10 j 


on request 


CB 14 

L- Leucine -C 14 (U) 

5—10 

88 ; 

176 1 

441 

882 

CB 15 

L- Lysine -C 14 (G) 

5—10 

88 

176 

441 

882 

CB 16 

Maltose -C 14 (G) 

5—10 

33 

66 

152 

304 

CB 17 

D - Mannose - C 14 (G) 

5-10 

50 

100 

253 

504 

! 

CB 22 

Mixture of fats from 





S*. 

CAA 


Chlorella Vulgaris -C 14 (G) 

’ 5—10 

70 

130 

300 

i 3UU 

CB 18 

Oleic acid -C 14 (G) 

5—10 

88 

176 

441 

j 882 I 

CB 6 

L - Phenylalanine - C 1 4 (G) 

5—10 

88 

176 

441 

882 

CB 19 

L- Proline -C 14 (G) 

5-10 

88 

176 

441 

882 

CB 21 

L - Serine - C 1 4 (G) 

5—10 

88 

j 176 

441 

882 

1 


cAbon 


14 - COMPOUNDS (cont'd) 




Specific 

Price /package size (me) 


Code 

Compound j 

activity 

mc/mM 

0.1 | 

0.2 'I 

0.5 j 

1.0 

CB 20 

L- Sucrose - C 14 (G) 

5—10 

US dol. 

33 

US dol. 

66 j 

US dol. 

152 

US dol. 

304 

CB 23 

L - Threonine - C 1 4 (G) 

5—10 

88 

176 

441 

882 

CB 27 

L - Thyrosine - C 1 4 (G) 

5—10 

88 

176 i 

i 

441 

882 

CB 24 

L- Valine - C 14 (G) 

5 — 10 

88 

176 

j 

441 

882 

CB 25 

Xylose -C 14 (G) 

5—10 

70 

140 j 

317 

635 


Besides the items listed following compounds 
Benzylaminopurine - 9 - C 1 4 j 

6 - Chloropurine - 9 - C 1 4 j 

Diaminopimelic acid -C 14 (G) : 

Ethyonine (ethyl) -C 14 (G) j 

Glucose- 1-C 14 

Glucose - 6 - C 1 4 

Hypoxanthine - 9 - C 14 

Phenylserine - 3 - C 1 4 

6 - Furfurylaminopurine - 9 - C 1 4 
(Kinetine) 

are availab 

1 

e on specia 

; i 

request: 

! 

| 
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TRITIUM - H3 - COMPOUNDS 


Specific Price / j 

Compound activity 7 — 


Price / package size (mcj 
! 5.0 I Remark 




US dol. 

US dol. 


Adenosine - H 3 

100 

— 

70 


Alanine -H3 

100 

115 

— 


5 * Bromuracil - 6 - H 3 

100 

115 

— 


Cytidine - H 3 

100 

— 

70 


Guanosine - H 3 

100 

— 

70 


Chloramphenicol - H 3 

10 

40 

— 


Raney - Nickel - H 3 

on appli- 



11 

available also in 


cation 



10,25 me package 





size 

Uridine * H 3 

100 

— 

70 


Thymidine - H 3 

100 

— 

ISO 


The prices given in this list are e: 

< works, Prague and subject to change without notice. 

Discounts are available on large orders. 
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Dalsi postup beznych zkousek je dan polohami obou funkcnich prepinaEu PI a P2. 
Prepinace pracuji na sobe nezavisle a maji tyto polohy: 


PREPfNAC PI 


VYP. — pristroj vypnut 

ZKRATY — poloha pri zkouseni zkratu 

NAZHAV. — elektronka zhavena 

VAKUUM — poloha pri zkouseni vakua 

la — poloha zkouseneho anodoveho proudu 

S — poloha pri zkouseni strmosti 


PREPfNAC P2 

VLAKNO — poloha pri urceni celistvosti vlakna 
FK — zkrat vlakno - katoda 

FG1 — zkrat vlakno - prvni mrizka 

— zkrat vlgkno - druha mrizka 

— zkrat vlakno - anoda 

— zkrat katoda - prvni mrizka 

— zkrat katoda - druha mrizka 

— zkrat katoda - anoda 

— zkrat prvni a druha mrizka 

— zkrat prvni mrizka - anoda 

— zkrat druha mrizka- anoda 


ZKOUSENf ZKRATO A CELISTVOSTI VLAKNA 


Je-li prepinac PI v poloze zkraty a pristroj nazhaven, zkousime vlakno a zkraty. Pre- 
piname zvolna prepinacem P2 a pozorujeme meric, zda se rucka nevychyli v nektere 
poloze do cerveneho kruhoveho pole. RuEka meridla ma ve vsech polohach zustat 
na nule. 

Vychylka do cerveneho pole urEi.v poloze prepinaEe P2 „VLAKNO“ preruSeng 
vlakno. V ostatnich polohach urcuje rucka zkraty mezi elektrodami podle prislusngho 
oznacenf poloh prepinace P2. .plratcoJ- 

Pri zkratu a preruseni vlakna se nesmi a nema vyznamjve zkouseni. Elektronka je 
vadna. Kdy muze elektronka ukazat zkrat, stanovi karta. 

MEftENf ANODOVEHO PROUDU 

Po zkouseni zkratQ vrgtime P2 zpet do polohy „VLAKNO“. PI pfepneme do polohy 
,,la“ a pozorujeme ruEku meridla. Asi za jednu minutu se vychyli ru£ka mgridla 
a urEi hodnotu anodoveho proudu. 

Jmenovita hodnota je na karte oznacena cernym obdelnikovym polem. Vychyll-li 
se ruEka meridla az na konec stupnice, musime prepnout prepinaE ihned zpgt do 
polohy ,,NA2HAV.“. Elektronka ma deformovang elektrody nebo odpojenou 
rfdici mriiku. 

ZJIStInI PROm&RN£ STRMOSTI 

PrepinaE PI prepneme do polohy „S“. Od vychylky mgridla v poloze „la" odeEtem e 
vychylku v poloze „S“. OdeEitime na tg stupnici mgFidla, kteri je urEena rozsahem 
u Slpky v pravgm dolnim rohu karty. Rozdfl obou hodnot je prflmgrni strmost 
v mA/V. Porovngme ji se sprivnou hodnotou strmosti, udanou na kartg v levgm 
rohu dole (S = . . .). 


pomuckou pro nastaven. techto hodnot pomoci prepinace Pr. Zdirky Z (obr 1) 
se pouz'va,' k phpo|oyan, elektronek, jejichz objimka neni v pristroji zabudovana 
nebo u bgznyeh typu k pnpojovani elektrod, ktere jsou vyvedeny mimo patici (na 
bance) a pro jina specialni propojeni. 1 P ' na 


'• druh a propojeni patice, zkouseny system, 

2. napeti elektrod, 

3. Jmenovitou hodnotu anodoveho proudu, 

4 - prOn-ernou strmost v nastavengm pracavnim t 
5. rozsah ruEkovgho pristroje. 

PfSno k r y ’ S M ° dslov4n >' 3 sr °vnany v kartotgku, u 
PPisluSnou kartu hledame podle rejstriku v sade karet 


listenou ve viku pristroj 


POSTUP Pft| ZKOUSENf 

D . do otvord , k,r 

•notion poJtilS n.bo rti'.AYlSP' 1 ’ "} ^ N * nWi n * k *'' 

vodorovng raHJ B , * v yij m l < >, dbime zisadne tolio, aby v kaz( 


FUNKCNf PREPfNACE 




PftlPOJENf ZKCUSECE NA Sff 


voUEe P napgir(Sr P 5; S V 0 jl! ? m jV"" 0 " e > di T zko ^rolovat spravne nasta 
ice napeti (obr. 2). Volic must byt nastaven tak, aby cislo odpovidaiici naDeti 
bylo postaveno proti trojuhelnlkove znacce. Z tovarny je P I Pe 
pristroj nastaven na 220 V. Pri prepojovani na si£ 120 V 

uvolnime_ zajilt'ovaci pasek, vytahneme prepinaci kotou- 

cek a opet ]ej zasuneme v takove poloze, aby udaj 120 V 

pFipevrdrne" UVeden ° U Zaii§t ° Vad p4sek 

ZkouSeE je jisten tavnymi pojistkami. Pri prepinani pri- 

N v n i^ k n nr* P ^ • 1 20 V j e nL i tno v ymenit sibovou pojistku. 

Nyni zkontroluieme, zda vsechny propojovac! koliky Kp 
l nh f Un b- y , V pravem svislem sloupci prepinace Pr 
a oba funkcnl prepinace v krajnich polohach „Vyp “ 

V, J* . - - ? • , Pot f m teprve pripojime zkousec na sit: 

napgtf radicem Ps. Rozsah regulace je: • iNeni-l, tomu tak, dosta' 

— 12%. —8%, — 4%, 0%, -j-4%, +8 o /oj +i2o/ o . 


220 


vyhlfcAn,' zkouSeci karty 

Pouziti pristroje velmi usnadnuji tzv zkouseci karrv p*-, • • j 

Pro prlslusnou elcktronku: zkouseci karty, ktere jednoznaEne urcuji 



Spravnc vakuum jc uiceno nemenlci se 

polohy ,, VAKUUM". Je-li vadne vakuui 
asi o 10% nez v poloze ,,la“. 


vychylkou pfi prepnutl z polohy „| a “ do 
je vychylka v poloze „VAKUUM“ vets! 


ZKOUSENf INDIKAtORO LADEN! 


Zkousem indikatoru se provad, pomoci dvou karet. Nejdflve zkousime rfdicf triodu 
oroTd n'rTto ySe P°P san y m . z P usobe ^- zkousime system stlnltka; meflme anodovy 
proud, pntom overuieme jas stimtka a rovnomerne osvetleni. U vadnych IndikatorO 
se smzi znacne jas asi do tri minut a projevi se nerovnomerne osvetleni. 


ZKOUSENf KCMBINOVANYCH SYSTEMCl 

k3ret - neb ,° P^-vanlm kollku v karte. V pravem 
na jednotlivych kartach ^ SySt * m ' Bli ™ " da ' e > SOU popsan y 


VADY ELEKTRONEK 

proudu mOie'znam^narnpU'-Itt* 1 "^*#^ 3 Vady elektronl< y- Pokles anodoveho 

vychylka. Nema vyznam pfesne urcovat na karte kdv ^ e jp V ^ a f na P ouze . imenovit a 
vadna. Znacne odchylky jsou zvlaste u vf. diod Lde i /oo/ J? 0 dl°" * > . prtvn4 I a kdy 
Podstatna zmena strmosti ukazuje odlisny system 1 3/? a pracU|e us P°kojive. 
obvykle v5ak je tato zavada zfejma i z odchylkvTa Velki *h Z — U P ? ° hy elektrod - 
mdfeni vakua neukaze, protoze obvykle hL!, ' Y , k zborsenl vak ua pflstroj pfi 
spalenl vlakna resp. k vyboji Vzduch v ekletronr ^ SG vzduchem vede ke 

getru, tj. bil6ho zavoje na bance elektronkv Ze P oznat P° d le oxydovaneho 

«'“« ' P™h»d k „„ „ ,„ ktro „ ky , ilr „„ b , 8ko „. 


DALSf POUilTf ZKOU§e£e 


Nastavenl Ize kontro- 


Oblast regulace podle uziteho potenciometru je do 30 a: 
lovat trvalc vnejslm meridiem (pripojenym na zdlfky ,,G1“ a 
Tim Ize na pflklad urcit pfiblizne prubeh charakteristiky, bod zaniku anodoveho 
proudu aj. Zjistenl prubehu charakteristiky Ize provest stupnovitS pomoci hodnot 
na kllci a vyuzitlm poloh S a la. 


ilskavame fadu napetl: 
v poloze la 0; — 1,5; 

v poloze S — 1 ; — 2,5; 


ZKOUSKA ZKRATO A CELISTVOSTI OBVOD0 

, pfeplnac PI v poloze zkraty, pfeplnac P2 bud: 


Pfipojenlm sfiur do zdlfek „1“ 

pro urcovanl celistvosti obvodu v poloze „vlakno“, 
pro zkrat v poloze zkraty (napf. ,,KF“; „KA“ . . .). 

Vada je indikovama zpetnou vychylkou mefidla. Vyuzitlm kombinacnlch moznostl 
pfeplnace P2 Ize urcovat vzajemne propojenl max. 5 bodu, ktere se pripojl do zdlfek 
,,K“, ,,F“, ,,G1“, ,,G2“, „A“. Mefidlo indikuje jiz spojenl radu 1 M.D vychylkou 1 ,5 mm 
doleva, radu 100 kf2 vychylenlm do stfedu cerveneho pole. Toho Ize uzlt k rychl6 
kontrole soucastek a obvodu pflstrojfl. Zkusebnl napetl je 24 V stejnosmernych, 
proud pfi vychylce max. 100/rA. 


URCENI ZKRATU ELEKTRONKY O VfCE ELEKTRODACH 


Jak je zfejme z kflzoveho pfeplnace Pr i z pfeplnace P2, jsou elektronky zkouseny 
na zkraty mezi temito elektrodami: ,,K“, ,,F“, G1“, ,,G2“, ,,A“. U elektronek s vice 
elektrodami jsou zbyvajlcl elektrody pfipojeny na nektere z uvedenych. Jakakoliv 
elektronka o libovolnem poctu elektrod (max. 9), kteri pfi zkoulenl ukaze zkrat, 
je vadna a pro normalnl pouzitl nevhodna (mimo vyjimky uvedene na kartach). 
Kombinacnl moznosti kflzoveho pfeplnace davajl vsak moznost zkouset vzajemne 
propojenl vsech devlti elektrod. Pocet moznych kombinacl je 36. Zkouska se provede 
pomoci tfl karet: 21, 22, 23, v poloze „zkraty“ pfeplnace PI. Kazda karta se zakoll- 
kuje a provede se zkouska zkratu pfeplnacem P2. Zjisteny zkrat ukaze mefidlo 
zpetnou vychylkou. Odaj pfeplnace P2 pfi tomto zkousenl neplatl. Zkratovane elek- 
trody je mozno identifikovat tlmto zpusobem; 


a ,.G1“ (obr. 3). noonote TUk52-1 M Q pripojenym na zdlfky „3“, „4“ 


1. Elektronku zkousime postupne pomoci karet 21, 22, 23. 

2. Ukaze-li pflstroj v nektere poloze pfeplnafe P2 zkrat, poznamename si oznafenl 
polohy pfeplnade („FK“, „FG1“, „FG2“, atd.). 

3. Na kflzovem pfeplnaci Pr zjistime, ktere svisle sloupce odpovldajl dan6 poloze 
pfeplnace P2. (Svisl6 fady jsou oznaceny na hornlm okraji kflzoveho pfepinafe Pr 
symboly: „k“, „f1“, „f2“, „g1“, „g2“, „a“.) 


v* 

i ■ 






Na karte jsou udany hodnoty nastavenych napeti, a to: 

Vgl — stejnosmSrne napeti prvni mriiky 
Ea — stFidave napeti anody, a to jeho maximalni hodnota 
Eg2 — stridave napeti druhS mrizky, a to jeho maximalni hodnota 
Vf — jmenovite zhavici napeti •’ 

I — rozsah mericiho pristroje pro maximalni hodnotu anodovSho proudu 


Na kartS je vyznacena jmenovita vychylka pro zkouSenou elektronku, urSena velikost 
strmosti, zkouSeny system elektronky a rozsah mSFidla. NSkterS elektronky maji 
karty sdruzenS, a proto jmenovita vychylka je na jednS kartS pro oba druhy a roz- 
liJena popisem, 

Druhi strana karty — vlevo nahore je systSm celS elektronky, respektive jeji uiitf; 
prumSrnS cenikovS hodnoty jsou v tabulce. 


POROVNAvAnI ELEKTRONEK POMOCf OSCILOGRAFU 

JT?t Sn ° d ° V t™ P - r ? Udu ‘ C mezi zdifkami •■+" a „A1“ („A2“) na odporu 
A “ I A “ ° r r T C ' - VOSt ° SC J lografu >- Napeti anodove je mezi zdirkami 
’ a ” K ■ J at0 napetl se P r >P°i' na vstupy stejnosmerneho oscilografu 
kr«li P b ^ an ° d ° Ve - nap6t ! Pre$ d6 ' i£ < zalezi na vstu Pnim odporu). Paprsek 
kresli krivku, ktera nem anodovou charakteristikou, staci vsak k rychlemu 
porovnavani elektronek, protoze je zavisla na tvaru anodove charakteristiky. 

ZKCUSenI CITLIVOSTI INDIKAtORU LADENf 

^ k ° U l k | U ind j i katoru -. kter ° u Provadime pomoci karty, muzeme doplnit oveFenim 
rozmezi a schopnosti regulace vyseci. lm 

"Egl^ZdirkrA 6 ! T« e P ° d 'l kart y” IN ? IK ATOR“. Nezasuneme vsak kolik v Fade 
nimFiir* / ”, G2 u . s P°l lme P res od P or 1 M£ - 2 M!2. Nyni zmSna napeti 
mrizce ridici triody pusobi na zmenu vyseci stinitka. Napeti menime o 1 V nFeDi 
namm prepinace z polohy „la“ do „S“ nebo pFemistenim koKku v radS !v g 1“ P P 


CTENf SYMBOL0 


ZdiFky ,, + “ a „K“ propojit kabiikem. Tento symbol je 
obvykly pFi zkouseni vf diod. 


Postup 

F. 3 pFIsluSnS objimky, funkci anody. P ' ) sme stan °vih kontakt 

V dalSIch Sesti Fadach zvolime pracovni napeti co nejblize cenikovych hodnot 
Napeti anodove urSime v Fade „Ea“, 
napSti druhe mFiiky v Fade „Eg2“, 

jiden 1 kolik!' V FadiCh ” Vf “ S ° Uitem 2ak °" k °vanych hodnot - v kazde rad, 
Rozsah mSFidla v Fade ,,1" 

iipsilisiiiiss 

doporuSujeme pFeiist cely nivod. Y ed zhotovenft n kare 

POPIS A CTENf KARET 

SS'SS-S 

SSSjmiBsarrs-AJsana 

SSsSSSSSS®™***: 


Kabiikem zapojit elektrodu na bance do zdiFky „A2“. 


Symbol 2 a 3 je obvykly u elektronek s elektrodami vyvedenymi na bance. 


NAVOD KE ZHOTOVENf KARTY 


Ke (Zhotoveni karty pouiijeme pFedtisku. ktery je v sade karet; k dSrovani derovaku 




I = 15 mA O 


ECHNICK# UDAJE 


S*»mA/V O PENTODA 


o PENTODA 

»A/V 


SYMBOLY A JEDNOTKY 


mrizka, na priklad brzdici nebo hradi 
ovaci mrizka u hexod a heptod 
:roda s indexem odpovidajici jejimu pof 
:ko eiektronkoveho ukazatele vyladen 


katody k anodi 


ikach) 




Anodove napeti: 

Stupnovani anodoveho napeti 
Ea max. a napeti stinici mrizky 
Eg2 max.: 


ici katode 
jednotka 


Stupnovani predpeti prvni 
mrizky Vgl : 
presnost napeti: 

Stupnovani rozsahfi mericiho 
pristroje I max.: 

2havici napeti: 


proud druhe mfizky, jednotka mA 

strmost, jednotka mA/V 

strmost smgsovacf, jednotka mA/V 

prunik v procentech 

vnitrni odpor, jednotka k£? 

katodovy odpor, jednotka k£? 

anodovy odpor, jednotka kf? 

odpor v druh& mrizce, jednotka 4 

maxim&lni budici napgti na gl, jednotka V 

nap6(ov6 zesileni 

stfidavy vykon, jednotka W 

maximilnl anodov^ napSti, jednotka V 

maximilni nap£ti druh6 mfiiky, jednotka V 

maximilnl anodovi ztrita, jednotka W 

maximilni ztrita druhi m?iiky, jednotka W 

kapacity mezi eiektrodami v indexu xy, jednotka pF 

maximilni dovoleny svod, jednotka MQ 


ipgtl 220 V (120 V) bez odbgi 


1,5; 5; 15; 50; 150; 500 mA 

z napeti na zdirkich ,,vf“ propoj. prepinaie 0; 0,5; 
1; 9,3; 20; 40; 60 V 

0,7; 1,45; 3; 5,2; 7; 15; 50 V Ize sestavit ihavici napgti 
pro vgtlinu svetovych elektronek s presnost! ±5% 
Maximilni dovoleni zatizeni pro napgti do 25 V je 
2 A, nad 25 V — 0,3 A 
220 nebo 120 V, 50 c/s ±15% 
asi 15 W + spotreba zkouieni elektronky 
tavnymi pojistkami: pro 220 V-0,6 A 
pro 120V-1 A 
anodovi 0,1 A 

6Z31 

230 x240 x340 mm 
asi 16 kg 


Napijeni: 

Spotreba: 

Jiitgnf: 


Osazenf: 

Rozmgry: 

Viha: 


Objimka 

Priklad typu 
elektronky 

Objimka 

cislo 

Americka ctyrnozickova 

5X3 


Petilamelova evropska 

AB2 

2 

Miniaturni 

6F31 (EF93) 

3 

Noval 

6CC41 (ECC83) 

4 

Rimlock 

EF41 

5 

Oktal evropsky 

EF22 

6 

Oktal americky 

UY1N 

7 

Desitkova rada 

i AZ11 

1 8 

Petinozickova 

REN924 

i 9 

Specialni EF50 

EF50 

1 10 

Specialni 6L50 

6Y50 

; 11 

Jednickova rada 

AL4 

12 

Sedminozickova evropska 

ACH1 

13 

Americka sedminozickova j 

6F7 

i 14 

Miniaturni pro bat. el. 

1 F33 (DF96) 

15 






ELECTRONIC TUBE TESTER 

TESLA BM 215 A 


The electronic tube tester TESLA BM 215 A is designed for the routine testing of 
all commonly used tubes. It is especially suitable for speedy quality tests e. g. in shops, 
servicing workshops, factories etc. 

The quality of each tube is tested by ascertaining the emission of the cathode, the 
continuity of the filament, the average mutual conductance, the quality of vacuum, 
and by searching for inter-electrode short circuit. 

The tube tester is designed as a servicing appliance, is portable, and can be used 
also for the testing of special tubes (of uncommon base connections). The tester is 
applicable also for several further tests and measurements, e. g. as a continuity tester, 
circuit conductivity tester, etc. 


FUNKCNI ZAPOJENi 




are: the connecting board Pr, two switches PI and P2 for performance selection, 
switch Ps and a miiliammeter M which has 6 ranges: 1.5; 5; 15; SO; 150 and 500 mA 
(see Fig. 1). The testing method is direct and semiautomatic for all comnnonly used 
electronic tubes. It is carried out with the aid of measuring cards which list the test 
charakteristics of each tube and which serve as guides for setting these values by 
means of the connecting board Pr. The sockets Z (Fig. 1) are used for connecting 
such tubes the sockets of which are not fitted on the panel of the tube tester, of 
for the connection of electrodes which are attached to caps on the glass bulbs of 
some tubes, and for some other special connections. 


MAINS CONNECTION 


Before the tube tester is connected to the mains it is essential to ascertain that its 
power unit is switched to the available mains voltage. The voltage selector (Fig. 2) 
must be set so that the triangular mark above it points to the correct mains voltage. 
Each newly delivered tube tester is set by the makers to 220 V. If it is necessary to 
change over the tester to 1 20 V, fi rst the securing strip must be removed temporarily, 
then the disc of the selector pulled out, turned and replaced so that the triangle 
points to 120 V. Then the securing strip must be replaced. 

Next to the voltage selector are the mains receptacle and 
When the tester is switched over from one mains voltage l 
must be exchanged. The correct values of fuses are listed 
above in “TECHNICAL DATA”. It is essential to make 
sure that; all the plugs Kp are inserted into the row of soc- 
kets on the right-hand side of the connecting board Pr, 
and that both performance selector switches are in 
their extreme positions marked “OFF” and “HEATER” 
respectively. Connect the tester to the mains with the 
supplied cable which is stored under the hinged cover 
of the tester. This cover can be opened after the spring 
has been depressed. 

The switch Ps is designed for setting off the tolerance of 
the power voltage. The power voltage is tested by press- 
ing the pressbuton “Ts” — the instrument must show 
the index If it is not so, the power voitage is to be 

adjusted by means of the switch Ps. The steps of the regulation 


TESTING PROCEDURE 


The selected card is placed on the connecting board Pr(Fig.1)and plugs are inserted 
into all holes of the card, according to the instructions printed on the card. If noth- 
in- Hse is indicated on the card it is sufficient to ascertain that in each 
horizontal row of the board (including the spare holes) there is always only 
one plug. This is most important! If the number of plugs taken from the spares row 
(vertical) does not suffice for filling all holes of the card, futher plugs can be found 
in a storage holder in the cover of the tube tester. When inserting the plugs, the 
instructions printed on the card must be followed. After the tube which has to be 
tested has been placed into the appropriate socket of the tube tester the perform- 
ance selector PI is switched to the “SHORT CIRCUITS” position, and the power is 
switched on. Glowing of the pilot lamp (underneath the label) indicates that the 
tube tester is energized. 


PERFORMANCE SELECTOR SWITCHES 


The test procedure is given by changing the posit 
These switches operate indepedently of each other 


ans of both switches PI i 
and their positions are: 


SELECTOR PI 



OFF. — the tester is switched off. 

SHORT CIRCUITS — short circuits are tested. 

PRE-HEAT. CONTROL— the tested tube is heated. 

VACUUM — the quality of vacuum is tested. 

| a — the anode current is measured. 

S — the mutual conductance is measured. 


SELECTOR P2 


— filament continuity is tested. 

— short circuit: filament - cathode. 

— short circuit: filament - control grid. 


filament - screen grid. 


yii 1 






When a broken filament or an inter-electrode short circuit is shown by the tested 
lube, the procedure should be terminated as the tube is faulty. Certain tubes have 
interconnected electrodes which are indicated by the instrument as short circuits. 
The respective cards give the necessary information. 


ANODE CURRENT MEASUREMENT 

When the circuit test has been completed successfully, the switch P2 is returned to 
the position “HEATER” and the switch PI is set to “la”. After approximately one 
minute has elapsed, the measuring instrument will indicate the anode current of 
the tested tube. 

The rated anode current is marked on the card with a black rectangle. Should the 
pointer swing to the end of the scale, it will be necessary to switch back at once to 
“PRE-HEAT. CONTROL” because the tested tube has either deformed electrodes 
or the control grid is disconnected. 


AVERAGE MUTUAL CONDUCTANCE MEASUREMENTS 

Subtract from the instrument’s indication when the selector PI is in the “la” position 
the reading indicated when this selector is in the “S” position. The appropriate 
scale of the instrument is indicated with an arrow in the right-hand bottom corner 
of the card. The difference between the two indications is the average mutual conduct- 
ance in mA/V. This value has to be compared with the rated value printed on the 
card in the left-hand bottom corner (S . . .). 


The vacuum is good if the deflection of the instrument remains constant when the 
position of the selector PI is changed from “la” to “VACUUM”. If the vacuum of 
the tested tube is imperfect, the deflection in the “VACUUM” position grows by 
approximately 10%. 


Two cards have to be utilized for the testing of a tuning indicator. First of all the 
control triode is tested by applying the above described routine method. Then the 
optical part is tested by measuring the anode current and simultaneously checking 
the phosphor. The indicating screen should be homogenously bright. If the tuning 
indicator is faulty the brightness will fade within approximately 3 minutes and the 
screen will become spotted. 

TESTING OF MULTIPLE TUBES 

As a rule two cards have to be utilized or the positions of the plugs have to be changed. 
In the right-hand bottom corner of the appropriate card is printed which of the 
tube's sections is being tested. All details are given on the cards. 


FAULTS IN ELECTRONIC TUBES 

Inter-electrode short circuits are easily discovered and are quite obvious faults in 
tubes. The drop in anode current indicates either an exhausted cathode or a broken 
connection to the screen grid. If no anode current flows, the cathode or anode con- 


nection may’ be interrupted. If the anode current exceeds the rated value, then 
cither the control grid G1 is disconnected (the pointer does not change its position 
when the switch PI is changed from “la” to “S"), or the electrodes are deformed. 
Tubes utilized in radio receivers are usually applicab.c as long as the anode current 
does not drop below 50% of the rated value. A tube with 60% la may be classified 
as satisfactory. 

A precise range cannot be given because much depends on the stage in which the 
tube operates. Therefore, the cards bear only data of the rated values. It would be 
useless to set up some rule and to print it on the cards. Some H F. diodes show 
preat differences, the anode current of some is as low as only 30 /o ot the 


useless to set up some rule and to print it on the cards, borne n. r. oioues snow 
great differences, the anode current of some is as low as only 30 /o of the 
rated value, but they operate quite satisfactorily. 

A great change in the mutual conductance is a rule the result of mechanical damage 
(distorted structure), this fault also being indicated by a change in la. 

A very bad vacuum is not indicated by the tube tester. If the bulb of the tube is 
full of air the filament burns usually as soon as it is heated, sometimes discharges 
inside the tube can be observed. Air inside the tube can be detected from the greyish 
colour of the getter mirror or from a white deposit on the glass. 

Interrupter electrode connections of tubes with transparent bulbs can be usually 
detected also merely by careful observation. 


FURTHER APPLICATIONS OF THE TUBE TESTER 

The grid bias of the tested tube can be altered continuously 
can be measured when a potentiometer of 1 0 kO to 1 MO is cc 
“3”, “4” and “G1” (see Fig. 3). 


The max. voltage is depending on the applied potentiometer and has a value from 
30—48 volts. The actual voltage is measured by an external voltmeter connected 
between the sockets “G1” and “4”. 

In this manner the characteristic of the tested tube can be plotted its cut-off point 
can be ascertained, etc. For gaining an almost continuous set of voltage values, the 
positions “S” and “la” of the selector PI can be utilized: 
in the position “la” 0; — 1.5; — 3; 6; etc. 

in the position “S” — 1; — 2.5; — 4; 7; etc. 

SHORT CIRCUIT AND CONTINUITY TESTS 



it position (e. g. 


“KF”, “KA” etc.) — if short circuit tests have t< 

The fault is indicated by a backwards swing of the indicator’s pointer. By utilizing 
the combination possibilities offered by the selector P2, the continuity between up 
to 5 points of a tested circuit can be ascertained. These points must be connected 
to the sockets “K”, “FI”, “G1”, “G2" and “A”. The instrument indicates by deflec- 
lS of 1 5 mm to the left connections which have resistances of the rate of 1 M£2. 
A resistance of 100 kU is indicated by a deflection to the center of the red field 
This property of the tube tester can be utilized for speedy_checking of resistors and 
other components and circuits. The test voltage is 
full scale deflection is 100 //A D. C. 


20 V. The r 




SHORT CIRCUIT TEST ON A MULTI-ELECTRODE TUBE 


As is obvious from the connecting board Pr and the performance switch P2, inter- 
c Urirt rirmitc ran be tested between the electrodes: “K”, “F \ G1 , 
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“G2” and “A”. If the tube under test has more electrodes (maximum 9), then the 
ning electrodes are connected to some of the above listed five. A tube which 
tes an inter-electrode short circuit is faulty and is not suitable for routine 
applications; exceptions are listed on the appropriate test cards. 

Combinations which can be set on the connecting board Pr make it possible also to 
test the interconnections of all the nine electrodes. The number of possible com- 
binations is 36. The test is carried out by utilizing three cards: 21, 22 and 23, whilst 
the performance switch PI is in the position marked “SHORT CIRCUITS’ . Each 
card is plugged and the measurement is carried out by changing the position of the 
selector P2. Interconnections are indicated by a backwards swing of the pointer of 
the measuring instrument. The engraved markings of the positions of the se.ector 
P2 are not valid for this test. Electrodes which are interconnected can be identified 
as follows; 


1. The tube is tested by the successive utilization of the cards 21, 22 and 23. 

2. Should the instrument register a short circuit in one of the positions of the 


the noted 


selector P2, then this position must be noted (“FK”, “FG1”, “FG2’ 

3 Vertical columne of the connecting board Pr which correspondes ' 

position of the selector P2 are found. (The vertical columne are marked at the 

upper edge of the connecting board Pr with the symbols: “k”, “fl , f2 , gl , 

“g2" and “a". 

•4. It is necessary to ascertain in which horizontal lines are inserted the plugs which 
correspond with the short-circuited vertical columns. (The horizontal lines are 
marked with the figures 1 to 9.) 

5. According to the card 33 and the data supplied by the tube makers, ' 
ascertained which electrodes 


interconnected. 


Example 


A tube of the type EF93 shows a short circuit when the card 23 is utilized and when 
the selector P2 is in the position marked “KA”. The first of the vertical columns is 
marked “k” and the penultimate one is marked “a” — counting from the left. The 
plugs In these columns are inserted in the 6th and 9th horizontal lines. According 
to the card 33 and the data given by the tube makers; it can be found that a short 
circuit Is present between the grids G2 and G3. 





TUBE COMPARISONS WITH THE AID OF A C. R. OSCILLOSCOPE 


A voltage proportional to the anode current is between the sockets “ + ” and “A1 ” 
(“A2”) across a resistor of approximately 100U (this determines the sensitivity of 
the oscilloscope). The anode voltage is between the sockets “A1” (“A2)” and “K". 
These voltages are connected also, if necessary, via a divider (according to the input 
impedance of the C. R. O.). The image on the screen is not the usual anode char- 
acteristic of the tube, neverthelles it is useful as a means of speedy comparative 
measure, because it is dependent on the shape of the actual characteristic. 


SENSITIVITY TESTS OF TUNING INDICATORS 


The routine test of a tuning indicator can be complemented with a sensitivity test 
which ascertains the range within which the tuning indicator operates. 

The connecting board is “plugged” according to the card “INDICATOR” of the 
tested tube. The plug “Eg2” is withdrawn and the sockets “A1” and G2 are inter- 
connected via a resistor of 1 to 2 Mfl. Each voltage change on the grid of the tube 
will cause a change in indication. The voltage is changed by switching PI from la 
to “S” or by changing the plug of the “Vgl ” row. 


INSTRUCTIONS FOR MAKING A CARD 


When it is necessary to make a card, the supplied sample contained ii 
and the punch stored in the lid of the tube tester can be used. 


Procedure 


The connections of the tube are found according to the tube data supplied by its 
makers, and by following the base drawings on the card No. 33. The functions of the 
electrodes are in the columns and the contacts are in the lines corresponding to the 
connecting board Pr. Example: by placing the plug in the third line into the column 
“a” the third contact of the appropriate tube base has been given the function of 
an anode. All voltages for the tube must be set as closely as possible to the rated va- 
lues listed by the makers. 

The anode voltage is set in the line “Ea", 

the screen grid voltage is set in the line “Eg2 , ,,, 

the filament voltage is set in the lines “Vf" and is given by the sum of the plugged 
values — in each line is one plug only! 


Measuring range is set in the line I. 

After the short circuit test has been completed, the tube tests proper can be carried 
out The correct deflection is set according to a good tube. For rectifier tubes the 
anode voltage should be set to a much lower value than the one given oy tne maxers, 
as the tubes in the tester are loaded with a small resistor. H. F. diodes are an ex- 
ception to this, because their cathodes must be connected in the column “gl and 
the sockets “+” and “K” must be interconnected. The required voltage is set in 
the line “Vel” (usually the smallest value) and the instrument range is found in the 
usual manner. The supplied cards may serve as samples and give sufficient information. 
Before a new card is made it is recommended to study carefully the whole con. 
tents of this booklet. 


0 S' V, *• { 
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The symbols 2 and 3 
be tested. 




voltage of the anode against the cathode, 
voltage of the x electrode in V 
anode current in mA 
screen grid current in mA 
mutual conductance in mA/V 
conversion transconductance 
penetration coefficient in % 
internal resistance in kll 
■ cathode resistor in kii 

- anode resistor in IU2 

- screen grid resistor in kU 




0; 20; 50; 100; 150; 250; 300 V 
±5% at 220 V (120 V) mains voltage, and 

0; 1.5; 3; 6; 12; 24; 48 V 

±3% at 220 V (120 V) mains voltage, and w 


Steps of the grid bias Vgl 
Accuracy of the voltages: 
Ranges of the measuring 
instrument for I max.: 
Filament voltages: 


thout losd 


mA/V 


1.5; 5; 15; 50; 150; 500 mA 

On the sockets marked Vf according to the established 
connections: 

0- 0.5; 1; 9.3; 20; 40; 60 V 

07; 1.45; 3; 5.2; 7; 15; 50 V 

for all voltage combinations necessary for tube testings 


voltage amplification 
A. C. output in V 
max. anode voltage in V 
max. screen grid voltage in V 
max. anode dissipation in W 
max. screen grid dissipation in W 
inter-electrode capacitance between 
max. permissible leakage in MQ 


Max. permissible loads: 


Mains connection: 
Consumption: 


iplemer 


Dimensions: 

Weight: 


TECHNICAL DATA 


Tube sockets 


stored inside the 


All accessories supplied with the tut 
apparatus. They are: 

1 mains connecting cable 
3 cables for the electrodes connected 
3 cables for sockets connections 
1 set of cards 
5 spare plugs 

1 punch (in the card container) 

1 bag with spare fuses 
1 instructions booklet 


Socket | 

Example of tube 

Socket No. 

i 

American 4-pin j 

5X3 

1 

European side contact, small 

AB2 


Miniature 

6F31 (EF93) 


Noval 

%CC41 (ECC83) 

4 

Rimlock 

EF41 

5 

European octal 

EF22 

6 

American octal 

UY1 N | 

7 

European 8-pin 

, AZ11 

8 

European 5-pin 

[ REN924 

9 

Special for EF50 

! EF50 

10 

Special for 6L50 

j 6Y50 

11 

European side contact 

AL4 

12 

European 7-pin 

1 ACH1 

13 

American 7-pin 

Miniature for batery tubes 

i 6F7 

j 1F33 (DF96) 

15 


1 
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rohren-prufgerat 

TESLA BM 215A 

BEDIENUNGSANWEISUNG 


1 


Milliampere-Meter mit 6 Messbereichen: 1,5; 5; IS; 50; 150; 500 mA (Bild 1). Das 
Messverfahren ist fur alle laufcnd verwendeten Rohren direkt und halbautomatisch. 
Die Prufung wird mit Hilfe von Karten durchgefiihrt, welche die elektrischen Werte 
fur die Prufung der Rohren enthalten und sind gleichzeitig ein Hilfsmtttel zur E,n 
stellung dieser Werte mit Hilfe des Umschalters Pr. Die Kontaktbuchsen Z (B.ld 1) 
werdeif zum Anschluss jener Rohren, deren Sockel imGerat mcht eingebaut smd, 
Oder bei gelaufigen Rohrentypen zum Anschluss jener Eiektroden. die ausserhalb 
des Sockels (am Kolben) herausgefiihrt sind, oderfiir andere spezielle Verbindungen, 





und wieder in jene Lage eingesetzt, die der Spannung / 

120 V an der Dreiecksmarke entspricht, und der Siche- i 

rungsstreifen wird wieder befestigt. r 

Das Gerat ist durch Netzsicherung sowie durch eine V 
Sicherung im Anodenkreis geschiitzt. Beim Anschluss des 
Gerates an die 120 V Netzspannung muss die Sicherungs- 
einlage ausgetauscht werden. Vor dem Netzanschluss 
ist noch zu kontrollieren, ob alle Kontakt-Stopsel Kp 
in der rechten lotrechten Klemmensauie und die 
beiden Funktionsschalter in der Ausgangsposition (OFF; HEATER) 
Erst dann wird das Prufgerat an das Netz angeschlossen. Das Netzka 
abgehobenen Schutzdekel im Schilde des Gerates untergebracht; 
hebt man nach Lcsen der Arretierungsfeder ab. 

Durch Eindrucken der Taste Ts wird der Netzspannungswert konti 


gibt es eine Moglichkei 
Der Regulationsbereicl 


Das Rdhrenpriifgerat der Type BM 21 SA di 
laufend verwendeten Rohrentypen. Es ist bes 
der Rohren, z. B. in Verkaufsstellen, Reparat 
selbst besonders geeignet. Die Rohrenquali 
Emissionsf&higkeit der Rohren kathode, der 
durchschnittlichen Steilheit, des Vakuums 
Eiektroden fest. 

Das PrUfger&t ist in der ublichen Service-Ai 
ISsst slch auch zur Prufung von Rohren i 
Sockeianschluss) verwenden. Die praktische 
ermoglicht seine Verwendung fur weitere vi 
priifer, Stromkreispriifer u. a. 


DASWAHLEN DER PRUFKARTEN 


1. Art der Sockelschaltung, Prufsystem 

2. Elektroden-Spannung 

3. Nennwert des Anodenstromes 

4. Durchsnittliche Steilheit im eingestellten Arbeitspur 

5. Zeigerbereich des Gerates 

rufkarten sind in der Kartothek nummeriert und irn Deck 
cht. Die erforderliche Karte sucht man nach dem Registc 


WIRKUNGSWEISE 





VERLAUF DER PRUFUNG 

Die herausgesuchte Karte legt man an den Verbindungsumschalter Pr(Bildl) und in 
die Offnungen in der Karte fiigt man die Verbindungs-Stopsel entsprechend den auf 
der Karte angefiihrten Weisungen ein. 1st auf der Karte ke'ie We ( sung 1 Fur den 
Prufvorgang Oder keine bestimmte Ausnahme festgelegt, dann ist grund 
satzllch darauf zu achten, dass in keiner waagerechten Relhe des Lmscha!- 
ters Pr (einschliesslich der Reserve-Buchsen) mehr als nur ein Stopsei 
eingesetzt ist. Diese Bedingung muss stets eingehalten werden. Sofern zum Anschluss 
der Karten die Reservestdpsel der senkrechten Reihe mcht ausreichen, mussen 
weitere Stopsei aus dem Behalter des Gerateschildes entnommen werden. Beim 
Einlegen der Verbindungsstopsel ist nach den auf der Karte enthaltenen Weisungen 
vorzugehen! 

Hierauf wird die Rohre in den entsprechenden Sockel emgesteckt und durch die 
Umstellung des Schalters PI in die Lage , .SHORT CIRCUITS'* 
geschaltet. Die Netz-Seite wird durch die 
Signallampe angezeigt. 

BETRIEBS-SCH ALTER 

Der weitere Verlauf der iiblichen Priifung ist durch dieStellung beider Betriebs- 
Schalter PI und P2 gegeben. Diese Schalter arbeiten voneinander unabhangig und 
habcn folgende Stellungen: 


r Ausschlae ins rote Feld zeigt bei Schalterstellung HEATER" einen untei- 
an. In der andnn.n 

Kurzschluss haben kann, geben die Priifkarten an! 


messung des anodenstromes 


OFF 

SHORT CIRCUITS 
PRE-HEAT. CONTROL 
VACUUM 


— Gerat ausgeschaltet 

— Stellung bei Kurzschluss-Priifung 

— die Rohre wird geheizt 

— Stellung fiir Vakuumpriifung 

— Stellung fiir Anodenstrom-Priifung 

— Stellung zur Priifung der Steilheit 



— Stellung zur Priifung der Unversehrtheit des Heizfadens 
— Kurzschluss - Heizfaden - Kathode 
— Kurzschluss - Heizfaden - erstes Gitter 
— Kurzschluss - Heizfaden - zweites Gitter 
— Kurzschluss - Heizfaden - Anode 
— Kurzschluss - Kathode - erstes Gitter 
— Kurzschluss - Kathode -zweites Gitter 
— Kurzschluss - Kathode - Anode 
— Kurzschluss - erstes und zweites Gitter 
— Kurzschluss - erstes Gitter -Anode 
— Kurzschluss - zweites Gitter -Anode 

kurzschluss-prOfuno und unversehrtheit des heizfadens 

Ist der Umschalter PI in der Stellung ..SHORT CIRCUITS**, dann wird der Heizfaden 
der Rbhre und die R6hre selbst auf Kurzschluss gepriift. Man legt den Schalter P2 
langsam um und beobachtet den Zelgeraussehlag des Messgerates. ob er nicht in 
das runde rote Feld aussehl&gt. Der Zeiger soil bei alien Schalterstellungen in der 
Null-Lage verbleiben. 


IS “ S »«b 1 ^Minute <ch»,. -«r Z.I.e, d.a 

aus und gibt den Anodenstrom an. ... 

Der Nennstrom ist auf der Karte durch ein I C ^ e * in d'ie 

S^lKg de . r pR Z E e -HEAT. ,S CONTROL‘S zur'uckgeschaltet word*". Die Rohre hat in 
diesem Falle deformierte Eiektroden oder ein abgelostes -teuergi ei. 

MESSUNG DER DURCHSCHNITTLICHEN STEILHEIT 

D ^ ha, “^ 

teilung vorgenommen, welche durch den Pfeilbereich im rechte r un ^^ e Xit iS 
aneeeeben ist. Der Unterschied beider Werte ist die durchschn.ttl che Ste. Iheit in 
mA/V. Man vergleicht diesen mit dem richtigen auf der Karte im in e 
gegebenen Werte der Steilheit (S = . . .). 

VAKUUM-PRUFUNG 

Das richtiee Vakuum ist durch den sich nicht verandernden Ausschlag bei der Um- 
^chaltunH aus der TteHung .la** nach der Stellung ..VACUUM** gepriift. 1st das 
Vakuum fehlerhaft, so ist der Ausschlag in der Stellung ..VACUUM etwa um /o 
grosser als in der Stellung ,,la“. 

prOfung der ABSTIMMUNGSANZEIGER 

Die Priifung der Abstimmungsanzeiger wird mit Hilfe zweier Karten ^rchgefiihrt 
Zuerst wird die Steuer-Triode nach oben angefiihrten Art gepruft hierauf pruft 
man das Schirmgitter-System durch Messung des Anodenstromes wobei die Hellig- 
keit des Schirmes und das gleichmassige Leuchten begutachtet wird Bei schad- 
haftem Indikator nimmt die Helligkeit innerhalb von 3 Mtnuten betrachtl.ch ab und 
macht sich in einem ungleichmSssigen Leuchten bemerkbar. 



I 


DIE PRUFUNG KOMBINIERTER SYSTEME 



Diese wird iiblicherweise mit Hilfe zweier Karten oder dutch Umstecken zweier 
Kontakt-Stopsel in der Karte durchgefiihrt. Das rechte untere Eck : wfdbr Karten 
vorderseite ist fur die Priifung kombinierter Systeme bestimmt. Nahere Angaben 
sind auf den einzelnen Karten angefiihrt. 

R6HRENSCHADEN 

Kurzschliisse und beschadigte Heizfaden sind klare und deutliche Rohrenfehler. Das 
Ab^ken des Anodenstromes deutet oft auf eine erschopfte Kathode bin oder auf 
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ein deformiertes Rohrensystem. 

MSissSHb 

rr“t4 b ”"r>i»«! de , r'EUk,rod,n.,»g.«lg<, .n«."»i" «* »*”«*' 

bereits aus den Abweichungen in der Stellung la erkennbar.^ , w , __ 


f 


prUfung auf kurzschluss und auf unversehrtheit 
des stromkreises 


legt man entweder: T ro « 

c U1 . , . lrrh einen entgegengesetzten Zeigerausschlag angegeben. Dutch 
i^ AusnUtiurfg der lUm^rnar^anVi^Kontaktbbcbse 

5KS»r*sw. > 

ordnung 1 MP- zeigt am Instrument e.ne Abweichung d _ roten Fe |des an. 

Ko“ oH. ™n toiS--”' 

heniitzen. Die Priifspar 


trolle von Bestanoteue.. u,.~ 

hprraet 24 V Gleichstrom, der 



ei 


my- 


;eigt das Gerat be. der vaKuu.,,- 
•en mit freier Luft zur Verbrennung 
m oxydietren Getter, einem weissen 


Eine wesentliclie Vcrschlechterung des Vakuum: 
prufung nicht an, da eine Verblndung der Rohrt 
bzw. Entladung fiihrt. Luft in der Rohre kann a 
Schleier am Rohrenkolben, erkennen. 

Unterbrochene Zuleitungen zu den Elektroden erkennt man beim Durchbhcken 
cincr Rohre mit Klarglas-Kolben. 


WEITERE VERWENDUNG5M6GLICHKEITEN DES CERATES 


Fine stetiee Regelung der Gitter-Vorspannung und eine Messung der Charaktenst.k 
kann mU einem Potentiometer von IOkO-1 MO bei Anschliessung an die Kon- 
takt biichsen „3“. „4“. „G1“, vorgenommen werden (B.ld 3). 



Bild 3 


j, Crhaltbuchsen G1“ und „4“ angeschlossen) kontrolliert werden, 

is i:s2£ 'd"cr,r.te",. k k,d« «. ..dfdwdw d«h d. *«-»»»«■" «-d 

dutch Beniitzung der Stellung ,.S“ und „la‘ vornehmen. 

Dadurch gewlnnt man eine Spannungsreihe: 

in der Stellung „la“ 0; — 1.S; —3; —6; . • • 

In der Stellung ..S’* —1; — 2 - 5 : — 4: — 7 : • • • 


KURZSCHLUSSBESTIMMUNG BEI MEHRGITTER6HREN 

, ..... d_ i Fimktionsschaite 


USSBES1 imuwu • 

w- - sttS.WK 

d ,“ G t"'V» B«i Podrcn mi, m.hrer.n El.k.rod.n warden die ' 

Karten a.g.g.b.ntn Anan.hm.n >«™'" db " die Mtag d“ g«g.n,.i,iS.» Dur.h- 
Verbindungsschalters Pr ,rmog ich.n i l«doch dm Prutm '« « » „ d „ d r.i 

verbindung samthcher neun Elektrode . SHORT CIRCUITS* 1 des Umschaiters 

Karten 21, 22 bzw. 23 in der I Kurzschlusss tell ^ung^SHOI ^^Ufung erfolgt mit Hilfe des 
PI. jede Karte wi " V® nTfesteesJeMten* Kurzschliisse zeigt der Messinstrument 
Funktionsschalters P2. Die f ff, g n n " fineravierten Angaben am Funktionsschalter 
d p2 rC gelfen S f^ a dies:^ 1 pr£g nic^t. Die von Kurzschluss betroffenen Elektroden 
konnen auffolgende Art identifiziert werden: 


1 Man priift die Rohre der Reihe nach mit den Karten 21 22 end 123. $s 

2 Esya s zsffttzMissss^. j»-. 

USW '^‘ . , a n- ...nr mm fest weiche senkrechten Kolonnen der 

3. Am Verbindungsschaiter Pr : stel Jche'n (Die senkrechten Reihen sind am 
betreffenden Schalterlage an P2 P I „ « bezeichnet.) 

5 Anhand der Karte 33 und des Rohrenkatalogs best.mmt man nun. weiche 
den den Kurzschluss aufweiser,. 


C»«*Rbi*'r« EF93 IdSh.enkrnchtan'lCotannelH.t^.k" 

m£ «“ K.«» w >»d I, diaaen Kbloinbi m d.» 
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Heiz-Strom in A 

Anoden-Gleichspannung 

Spannung der Gitter mil 
Anodenstrom in mA 
Strom des zweiten Gittei 
Steilheit in mA/V 
Misch-Steilheit in mA/V 
Durchgriff in % 

Innerer Widerstand in I 

. Kathoden-Widerstand ir 
• Anoden-Widerstand in 

. Widerstand des zweiten 

- Max. Erregerspannung a 

- Spannungs-Verstarkung 

- Weehselstrom-Leistung 


iber der Kathodi 


jf den Kolb< 


Elektrodei 


,d die Werte der eingestellten Spannungen angegeb* 


Auf der Karte 


Gleichstrom-Spannung des ersten Gitters 
Anoden-Wechselstromspannung, und zwai 
Wechselspannung des zweiten Gitters, und 
Nenn - Heizspannung 

Messbereich fur den max. Wert des Anod< 


Wert 


Messg< 


haben 

Karte 


ung des zweiten Gitte 
in-Verlust in W 
st am zweiten Gitter i 
wischen den Eiektroder 
ige Ableitung in MQ 


Max. Spanni 
Max. Anode 
Max. Verlus 
Kapazitat z\ 
Max. zulassi 


O PENTODA 


technische daten 


Sockelart) 


Nennausschlage 


Sockel Ni 


Durchschnittswerte 


5X3 

AB2 

6F31 (EF93) 

6CC41 (ECC83) 

EF41 

EF22 

UY1N 

AZ11 

REN924 

EF50 

6Y50 

AL4 

ACH1 

6F7 

1 F33 (DF96) 


Amerikan. Vierstift-Sockel 

Europ. Funflamel-Sockel 

Miniatur-Sockel 

Noval-Sockel 

Rimlock-Sockel 

Oktal europ. 

Oktal. amerik. 
Zehner-Reihe 
Funfstift-Sockel 
Spezial-Sockei EF50 
Spezial-Soekel 6L50 
Einheits-Reihe 
Siebenstift-Sockel europ. 
Siebenstift-Sockel amerik 
Miniatur-S. fur 
Baterie-Rohren 


SYMBOLE UND EINHEITEN 


Kathode 

erstes, meist Steuergitter 
zweites, meist Schirmgitter 

drittes Gitter, z. B. Brems- oder Schutz-Gitter (Supressor) bei Pentodes 
Misch-Gitter bei Hexoden und Heptoden 

Elektrode mit Index entsprechend ihrer Reihenfolge in Richtung von dt 
Kathode zur Anode 

Schirm des elektronischen Abstimmungs-Anzeigers 

• Anode 

• Anode der Diode (in kombinferten Rohren) 

• Heizfaden 


iusserer Schirm (Metallisierung) 
Heiz-Wechselspannung in V 
Heiz-Gleichspannung in V 




HCnblTATEJIb PAAH0JIAMI1 

TESLA BM 215A 


Belastung 


Kontaktet 


:haltet 


ilassige Belastung bei Spa 
uber 25 V — 0,3 A 


der gepriiften Rohre 

gen: fiir 220 V . . . 0,6 A 
fur 120V ... 1 A 
Anodenkreis . 0,1 A 


Bestucki 


in Tim BM 215A npefluasnancH jvm wnwrai! 
, llcni.iTaTejih b ocoGchhocth npiiroacH jun 
aalln b Topryjomeu cern, P eMOHTH.,,x m«cto 

anpenejmeTC-H nyroM npoBepKii bmhcchohhoh 
S Baw. cpeaneii KpyTimu xapau- 
MbIKaHIIH Me5K»y 3-TCKpo;'— " 
e o(f)opM:ieHiie ncnwTaTe 
icHoii HopMaTHBHOii an: . 
npoBepKH cueunajibHi.ix TimoB 
,H6opa no3BO.-iaeT npiiMeHHTh e 
vhkuhh, Hanp. an* onpeaenemm KopoxKor 
i ajieKTpHuccKiix nenax. 


mux TimoB naMii. 
aeHim roftHOCTH i 
H3rOTOBHTeJlflX, 111 

ToaHocTb aaMn oi 
jiaMnw, o6puna 
H KOpOTKOrO 38M1 
KOHCTpVKTHBHOe 
MaJlbHOM cepBHC 
npHMeHHTb »JIH I 
llcnonHeHHe np» 
CTOHTeJlbHUX <J>yi 
HUS oGpblBOB B 


■oGhoc 

CTIIKH 


zubehCr 


(TecTepa) aaMn cootbctctb 
aTvpe. llcnbiTUTO-’ii. moikhi 
1 -Mn (c cneniia.'ibHUM u 
TaKHte ajih pa3Jiii l iHi 
3aMi.iKaHua, 


Deckel des Gerates untergebracht: 


1 Netz-Anschluss-Kabel 

3 Kabeln fur den Anschluss der Elektroden am Kolben der Rohi 
3 Kabeln zum Verbinden der Kontakt-Buchsen 
1 Kartensatz 
5 Reserve-Stopsel 

1 Locher Im Futteral fiir die Anfertigung der Karten 
1 Sickchen mlt Ersatzsicherungen 
1 Anweisung 


rdiopMaTopaMH Bcex Tf 
jaaTejm Pr, asyx nepemuo* 





IIC.IIMTAIIHE .1 AM 1 1 

UoOTBl'Tl TB\I01U.lll K.pTOMKa HP"-* 

T „- uo p r (pur. 1) 11 B OTBC |H Il' *111 raI! . 
vi’-nuniii iipiiBo;i,eimi.ix na KapTO-ibe. Li. 

J’ ui tH( 1)T. 3 TO VC.'lOBllC MOilJKHO 01.1Tb 
, iWillllTl’l Bl’TllB'lHlOTTll 11 


B KOMMV’nvHiiomioM y uepoK.uo'ia 
n uepi'K.TKKiaioiuiio uitih\>ti.i eora. 

liV i;a >TOHl«‘ HOT COOTnOTCTllYlOlHlIX 

, MTofiw « navivloM r.»piiaoirra.»."o>i 
OTlM'pi'TllH) 01*1-1 llW'l'JV.l TO.lbl.O 
O.TlO^l'HO. , 

ivKiineii ua KUpTOMKO. Horae .noi< 


UKPl*aM)MATEJlH 0>y 
Ha.iiaieiiinun npouooc lieu 
OOOIIX 110pCK.T10*iaTC.'ieil 
TillOT HCJaBlKTlMO 0,11111 0T < 

n EPEK JUOH ATE Jib P * 


SHORT CIRCUITS 
PREHEAT. 
CONTROL 
VACUUM 


ipnoop OTK.’IIOMCII 

inao/KCHiie nail lipoBopue oopoTi.oi 

noaowcnue npn npoBcpKC 

no; io aa'ii ne upn lipoBcpi.o ^ 

HO.lOJKClIHO upn lipOBl’phO hpjTll.illl 


PEHEKJI10MATEJ1L P2 


of G -> - nop. aaMMH. ncpB.u. » bto P i. ; ctm. 

f t - KO I. 311M11K- Iicpuan cot* - a . 

it _4. aaMUK. BTopaarcTKa-amu 

UPOBEPKA KOPOTKOEO 3AMMKA1IIIH II OBWM HUTH 

p i nflYOTHTCH B nO.TOJKCHlIll ,, SHORT UKOl > 

“pT' T 5 n 


r ml r. AilnnhlMli .liiMli. olll ix«i|»iUMi\u nnamuiu 

mriKHoujioniiOM ;uin yoraiiouKii Tj>e6ycMi»ix bojihmiii 
i,5i Pr. rire;vui (|hk\ 1) npiiMcinnoTCH ;i;m upncotvuiiie 
poAyt'MOTpeiia iiaiicjihKa b iiciiiiiTaTCJikio lum/yui upn 
v.Mi»in»ix THiioB jiaMii r Biduo^aMii na kojiuc a TaiOK 1 


IIPII(:Oi:jllt!IKllllE 111’lffiOl’A K CKTII 


Ilo;U>OP llPOBEPOMlum kaptomku 

Ou.-ii.-ioaTaniui upiioopa oGnor'ioiia nyTOM npiiMCiiciiiia t. liaa. npoBcpo'im.ix 
uapTO'K'W r aaiiiiUMii oooTBi'TiTnyRMUpii .tiimiiu: 

2. llaiipiiHU'imi' n.u'iiTpoa 
X HoMiiHaJiMiwii aitoaHwii tok 

A C.peaiinii iipyTiiaiia xapnKTepuoTUKii n pauo'icii tomkc 
a. /(nanaaoit liaMepiiTeai.iioro upiioopa. 


Ii’pi'a upuroi’aniiouiicM upiioopa KeeTii naao i 
■.in iraiipiiwemiii (pur. 2). 3 tot iiopeK.no 

T.IKOM llOJlOUKOlUHl, lipil KOTOpOM 'IllC.'IO, ( 00 
a nee iiaiipini<enuio coth, uyaoT lipOTUB Tpoyi 
lepea ompaiiKori tt.t Satioaa-n.irinomi re. m n 
.no’i.i i<.' ii. uo,u oTouinru a in eonru 220 b. Kwi 
pitroeaiuou'Tcti k coth 120 b, to lie pea ho.uk. 
; cotii waaw Ve.TpaitiiTi. (Jniuriipyioiuyio m 
leic.no'iaTe. in, 111.111 VTti iiepeu. iio’iaioimu; iliirii, 

id alum, u npnoop tck, *itooi.i uoa Tpoyr 
n.i.io >i ue .to 120 n omiTt. aiujHiWiipoBaTi. u 


lUlm'.UI, KOTOpi, 

o'leiiiiii upiioopa nan apvroi o irniipu;KOiiiin coth. Pile. 2 

eae iiponepuii no. inuKoinut uopeii.iio'iaTean tmupii- 

11101, Koropoe ao.uKito cooTiieTCTiion.m. liaiipjiiKeniiio coth, liaao upoBepiiTi., 
i.ieiii.i an lire KOMMyrauiioitiii.ie iimujiTi.i Kp b npaBOM cto.tGuc licpcK.’iioMa- 
l»r u iraxoTHTcii mi ooa uepeK.Tio'iaTe.Tii (Jivhkhiui upiioopa b KpaiiHiix no- 
'liin, x ..OFF ' u ,, II EATER”. Horae .mu o' npnoop mojkho noab.iio'iHTb na 
lllnyp am iipiiriK'amu'iimi k cotu uoMeiui'ii uoa KOKyxoM b Kpi.iuiKe njm- 
, KOTopwii OTKpwiiaeTrH it.UKal’tii'M tjuihriipx loiueu np> huuii.i. 

UOMOIUII KH0I1K1I T's S105K1I0 upoBepiiTi, iiaupii/KruiU' coth. Koraa HanpusKCHiie 
uiai.iioe, to iiaMepirreai.ni.iii npnoop iioKaai.inaeT hu OTMCTKy ■ . Roraa 
ua 10 viTaiiouiiTb liaiumiKeiiue lipu uomoiuh liepeKaionaTean Ps. Hiiaiiaaon 


i men mix ,,OFE” u ..HEATER”. Hoe a 
Tb. lllnyp a in iipiicueaniieiuiii k reTii 
,pa. KoTopi.in OTKpunaeTrii iraaia I'tien 





stf * 



Ilpll 


i, uiu{)(|)op6:iaTT 

imix iiepoK, 

uoe aaMi.iK 

kciuih nopo 

auMUHiimiii n-m oopi. 




V2 b nO.iojKcmm „ HEATER” ot- 

3TO OallU'IttCT OOpi.lB HIITII HaKQJIil • 
P2 oTK.ioiiciiiic cTpcjiKii npnGopa 

;; lY a.ICKTpOAiUdl B COOTBGTCTB1IH 

- P2. li eaynae oCmapyjKouiifi ko- 
liMceT cMwcJiy ! i po, a '- l }Ka’n> npo- 


^EOEKTl.I JJAMIl 


KOPOTKUC MMblKaHlM 11 oGpb 
yMoiii.iueiuiu aHOAHoro 


a liaKa.ia iiu.ihiotch bo 
ibhhkitch b fioAi.niuirr 


;Unln v KTaMii. 


iinurcvtua KAiAaabiiemuero npiiMCHcmui. Gny'ian, 
mm> ho hb.'iiictoi ;toi])OKTOM, npiiBCAGHw na KapTO’ 


I'HIblU TOK pOBOH ■ *> ’ 111 
■aTO’iV 11-111 K auo;iy. R«i" n° 
MllIlV, TO lipll'llllioil HH.llll'T-111 

11 1IP1I uopOK.llO'lOiniH l • 
jnm. ftciiopMamm aaoKTpoAOi 


HUM El 
1 loc.io 


»i;iUIE AHOAIIOrO TOKA 


vnin-iiiiiii m kopotkoo aaMi.iKauno nopoKaio'iaToai. P2 ciioBa nupuKaioua- 
oaiiiKouiH- ,, HEATER”. llepon/iio-nm-ab PI 


y n piiuopa. 1 1 p a mo p no Mopca oauy MimyTy cTpeana 
Pinny aiio.iiioro TOKa. 

\<ioiia na KapTOMKO 'icpHbiM iipsiMoyroabiniKOM. 
Kpaiiiroc iioao JKomio. to ua;io coioiac licpcK. no-in n» 
oaoiKCHi.o ,, PRE-HEAT. CONTROL”, t. k. oto 
o Aci|)opMiipoBaiibi aaeicrpoAbi Mail otcocaii- 


taaimo CTpcjiKii npcB i / no - 10)K eHiio cTpc. 



•vr .\-j3sr 

rr»=A-i”»^ ris. 

cooTBeTCTByiomee HOMiiiiaabiTOMy ■ 3H a>ieHmi. 3uaMiiTeai>m,ie ’T’'- ' 

iGAHOii u ahoaob, koto ji bio vAOBaoTBopimabno 

OblBalOT B aCOOCHHCXTll y BbKO o 

paoOTBIOT II II pH M 1' 


OUPKjtfgKllllE C.PKAllEtt kphbushm xapaktepiictiikii 


oaoOTaioT h np H 30 %■ -t.. mu tukh aaMiii-i cbh;ioto.h» >»." ■ 

„ . P««— CMC JWTS-'tSS? 

Taime Ha ocHOBm_Bji_H3MeHemn tom --- 


llcpOK.il! 


Ot 


oiiun : 


• i, n mameime „S”. Ot noKaaainm cTpeaKii 
la” BbiMiiTacM iioKa3aHne b noaom-HiiH ,,o . 
i IC npiiCopa, KoTopaa cooTBGTCTByoT AiiauaaoHV 
ibii ' h* iipViiioM uiLbHoM yr.’.y k -pioai M . PaanocTb oConx n °KaaaHHH hbhh. 

uejiipinuoii KiiVTiiaiibi xapaKTepiicTHKH (Ma/B). e>Ty bojih lHHy 

".”.a »i™»™ if »p-™i»“™«'' 

na KapTOMKO B lipauoM yray Bimay (S = . . . ). 


S^owhho npXp“ “ “”3^eT na^a^ nJoncxcS" paJ|To 

BU £ P ", K HL 0 n?c°BSeTe.nbCTByeT Ceabiii cnoii na Koaoe — ^ 


- aTopoii Howy^ neper p. - f;loii na 

K » :,6oii 

kojiom. 


1IPOBEPKA BAKVVMA 


11POBEPKA 1U1A11KATOPA HACTPOllKIl 



uapTOMKH npHBeaeHu h«hhuo 

BOiieuu aa Bcex KapTO-iKax. 


mwmmsfm 


IIPHMEHEHI 1 E ^ 

(DopMy xapaKTepHcTHKH npH 3T0M noJiOHieimn „S « „ < • 

homo mu nepeK.iioaaTena^r.uciro y „ a „paH<eHna. 

TaKHM o6pa30M noJiyaiiM c-moan 

i^- — :S: 0; • • • 


upi, I ^Q*'y^^.Bii’\oTonbcTOyCT'o^^aBHJii»HW^H^^HxyyMa' 

™.™ ctp« J, , ..vacuum- 

6y ACT iipiiMejiHo na 10 % Goa blue mom b noaoKOHini „Ia . 


llpoBcpKa HHjutKUTopa HaeTpoiiKU npoii3i.o,u.TCH npii 

Ciianajia nciiuTbiuaeTca TpnoA iiHAHKUTopa cbocoGqm, MKtaroy* “ M 
Hoc 1C 3T01-0 iiciibiTWBaeTOH awpaii uy-reM luiMcpeHim anoAHoio T0 ^“ u "P H Jl™ 
..nnnonilCTl ll OBOTllTClI -1H DKpilU aOCTftTOMHO ClIJlbHO H paBHOMepHO. V UJ10X11X 
IlKaropoB OKpnn „ IW ..KaTO P pa no noTenc...... T P ex mhhjt cbcthtch anamiTeabHO 

MCHbine 11 HepnBiioMepiio. 


HCnblTAHHE KOMBII H II POB A II HblX JIAMII 

llcnuTamio npoH3BO.um'H oCukbobohho npu homoiuh ABy x KapTOMeK 
neMeraenneM iiiTiidiTOB b napTOMKe. li npaBOM yray HaBepxy aa nepeAHen 
Ln-miKH nmiBCiiemJ aamiue ncnwThiBaeMOii chctcmh. HoapoGhko »anB 


U---y \ 






it HpilMOpo 
lipO'lHTaTb 


MIIIOM HapTO'lOK pOKOMt'H/ 


;iupn>Ki>: 


KAPT04KAX 


Hall piIIKC'H 110 TOKa liepBOU COTKII 
Hanpumcinie ucp. TOKa ano,p\ (m;i 
H anpjuKeiiiie nop. TOKa BTopoii ce 
HOMiinaai.Hoo iiaiipiiHa'nne jrai;a; 
liiaruioH n twopiiTp.iBHOip iipitoop. 


Topoito 


>op\y npui)o, 

, JI T1III fOO' 

aioinnei'ji in 




nepBOM yrjiy 
ipTOHKe npn- 
neumun.Horo 


Toro n 
TV'iaeii 


lipilM(»l; 


iipeiuiTCTuiie 




apTo i iKo lipimo.u'HO iiomiih; 


apaKTepiicriiKH, 


.ho i o npiiuop; 


IIJlIIMOMHIIlle OOlilKIIOBOHHO 
Hl'KTponOli upil II0M0IH1I oaill 
K 0 '' ,,0| i IIICTOMM a nOTOM 
iinvii niTii([)Ta. lIoMiiiia.'ii,in>ic 


IfeKOTopi.ie 
CTpe.TIKU, up 
of>oana*icinio 


■rnyioiueo 




50 mA 


I = 15 mA O 


oiio:m AMKuun 


Sa9mAfV O PENTODA 
50 mA 


O PENTODA 


.8 mA/V 


15 mA 


jipyroii CTOpoiie KapTO'iKii miBepxy iipimeaeit 
iujnme iipiiBcaom.i a,aniH,ic lipeiioKypaiiTa. 


(naaifa'ioHiK'). 


■TOKTpOrt, ULI BC;i01IHI.lii 


CoeiiHUH-ru ajieKTpofl, BbiBejieHHuii 











COMPGNEW 


Kpacny 


Notice 


.25 kl> ! 0.5 


carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
wire-wound resistor 
wire-wound resistor 
wire-wound resistor 


Kpm'Hy 


0.1 W 
0.25 W 
0.1 W 
0.1 W 
0.1 W 
0.1 W 


wire-wound resistor 
wire-wound resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
potentiometer 
carbon resistor 
carbon resistor 
wire-wound resistor 
carbon resistor 
wire-wound resistor 
wire-wound resistor 
carbon resistor 
carbon resistor 


± 10 % 
± 1 % 


± 10 % 

± 5% 















PHESNtf TdiaOVt GENERilTOR TESLA BM 


Ndvad k obsiuze pro pHstro.le vyrobnl Slsl© 101501 - 101900 


PI posuv bodu v horizontdlnlm smSru 
P2 posuv bodu ve vertikdlnlm smeru 
?3 nastavenl jasu bodu 
P4 zaostf-enl bodu 
“5 regulace. S£fe Sasovd zdkladny 
P6 pPipojeni el.voltmetru na v^stup 


a vystupnl svorka 1. vystupu 
b vystupnl avorka 2, vtfatupu 
c svorka a nulovdm potencidlu 
LI hrubd nastavenl kmitodtu 
L2 jemn6 nastavenl kmitodtu 
R p£epinad kmitodtov^ch rozaahd 

I regulace v^Sky obrazu 

II regulace vystupnlho napgtl 
Z koirtrolnl 24rovka 

V vypinad 


nastavenl nuly el. voltmetru 
jemnd regulace vystupnlho napSti 
brubd regulace vystupnlho napdtl 









Pro rozaahy A, D je pokles kmito£tovd 
chsrakteriatiky vetSl ne2 3 dB (porovndno 
s vystupnim napStim 10 V na konci uvedenych 


TKCHNTrWlS I'm (L. IT, 


odeiltAnl kmltoStu: 


Osazeni ; 


Stabilita vyst. nap$tl : se zm£nou alts + 10 % je + 2 % 


Symetrie vtfstupu: 

Pfesnost d§li£e; 

Vyatupnl impedance: 
Pfesnost voltmetru: 
Stabilita voltmetru; 


Kmitodtovy rbzsah: 


11 Hz - 22 kHz v aedmi pdsmech 


a) 1 5*10 -4 pomoci vestavendho normAlu 
a obrazovky 

b) p?ixn6 <5teni na stupnici + 0,5 % + 0,2 


pro f > 100 Hz max. 1 % 
pro f < 100 Hz =► 1 % 


p?esnost naataveni .iednotlivych stupnd 
dSlide je i 0,5 % 


se zmenou site + 10 % se men! ddaj 
o + 4 % z pln4 vychylky mSfidla 


Kmitodtovd charakterlstika 

vj'atupnlho nap&ti: pro rouahy C, D, E, F, G je pokles 

kaitofitovd charakterlstlky -3 dB 
(porwrntao a v^atupmCa napStia 10 V na 
poSitku uvedenych rossahflt). 


11 Hz - 
30 Hz - 
75 Hz - 
200 Hz - 
655 Hz - 
2000 Hz - 
6500 Hz - 


35*Hz 
90 Hz 
230 Hz 
670 Hz 
2300 Hz 
7000 Hz 
22000 Hz 


Amplitudov6 skresleni: 


pro f > 30 Hz a f < 100 Hz menSi neS 1 % 
pro f > 100 Hz menSi ne2 0,5 % 
pri v^stupnlm napSti 5 V naprdzdno 


TepelnA atdloet: 


zmSny teploty okoli 20°C + 10°0 
nemeni vlaatnosti' pfistroje 


vyatupni napSti: 


Interference vyatupniho 

napitl se sftovym kmitoStem: 2 % 


zfikladnl napgti 0 ai 10 V plynule 
nastavitelnd. Na v^stupnl svorky je 
pfipojeno pfesdekadicky atenudtor 
0 dB, -20 dB, -40 dB, -60 dB, -60 dB. 


Na rozsazlch A, B se nedosdhne 
vyatupniho napSti 10 V. 


generator: 2 x 6F31, 2 x 6F36, 3 x 6L31,lx6F32 
(l x 6F32Y),1 x 6CC31, 2 x 6BC32, 

1 x 7QR20, kfemetutf krystal 
10 kHz, 2 x 2drovky 220 V/15 Vi 
Mignon. 


napdjecl 

zdroj: 


1 x AZ11, 1 x AZ4-, 1 x 1Y32, 

2 x 11TA31, 1 x 11TF25, 

1 x BGW 210 - 230 V 


Nspd jeni : 


220 V nebo 120 V, 50 Hz 


pflaluSne stupnici proti rysce ukazatele. Knofllkem L2 ot 66 line jemn-, 
v obou smSrech, sz se ofcrsz na stlnltku obrazovky zastavi . Pro inter- 
poladnl zpdsob mefenl a cejchovdnl slouzi stupnice na obvodu stupni- 
covdho kQtouce, kterd je rozdelena na 200 stejn^ch dllkd. Odecltdnl 
hodnot se provddl s pfesnoati + 0,1 dllku pomocl nonia. Pod krycl 
zdtkou I je potenciometr R25, kterym je mozno dostavit vysku obrazu. 
Pod krycl zdtkcu II je potenciometr R26, ktery umozrtuje korekci rau- 
ximdlni hodnoty vyatupnlho napetl. 

pfejri£ jt.uoven! kutcctu 


Tlmto zpdaobem atanov line nezndmy kmitodet f x s presnoatl + 5.10 -4 
Viz obr. 5a, b, c, d. 



Pfesny kmitodet 3tanov£me metodou Liasajouscvych cbrazcti. Objevl-li 
se na stlnltku obrazovky stojlcl obraz, plat! pro nezndmy kmitocet 
f x vztah: 



kde f 2 je kmitodet subnorm61u, klei^y ae ncstavl outomaticky piepnutim 
prepinace R na prislu&ny kmitoctovtf roz3ah, n a m jsou cela clsla. 

Ze stojlclho cbrazce no stim'tku lze urcit vzdjemrtf pomer kmitoctd 
f x 0 nej jednoduSeji pf etnutlm obrazce v okoll stfedu vodorovnou 

a svislou pMmkou tak, aby neprochdzely 2ddnym prdseclkem atop. 
Vodorovnd pflmka protne stopu na stlnltku m-krdt, avisld protne atopu 
n-krdt, jak put r no z obrazku 5c. Tit to zpilsobem presne nastavlme dva 
okrajov<§ kmitofity v rozsahu, kdc pracujeme. Interpolaci mezi takto 
urSentfmi kmitofity urCime pal: joktfkoliv kmitodet odedtenla r.a atupnici. 

PMklad stenoveni kmitodtu pomocl obrazovky : 

1) t' z = 200 Hz (pro rozaah A - C) 

obr - ® n f z (Hz) 

5a 2 1C 200 

5b 2 e 200 

5c 2 4 200 

5d 6 8 oor 


f x (Hz) 
40 
50 
100 


f x = 200— = 50 Hz 
8 

obr. 5b 



2 

jS f x = 20C-- = 100 Hz 


6 

f„ = 200— = 150 Hz 
x 8 


obr. 5c 


obr. 5d 


2) f z = 1000 Hz (pro rozaah D --G) 
obr. s n 

6a 2 10 

6b 4 30 

6c 6 10 


f z (Hz) 
1000 
1000 
1000 


f x (Hz) 
200 
400 
600 



ter. 




ElektriclcA rozpiska. 



2 

00— = 200 Hz 
10 

ibr. 6a 


4 

f v = 1000— = 400 Hz 
x 10 

obr* 6b 



0 d p 


r y i 


(Jislo Druii 


H9 

RIO 

Rll 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

R39 

R40 

mi 

R42 


odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
potenciometr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor dr&tovy 
odpor vrstvovy 
odpor yrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
‘potenciometr vrstvovy 
potenciometr vrstvovy 
potenciometr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor Vrstvovy , 

potenciometr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpoi drdtovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor dr&tovy 
odpor vrstvdvy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 


a® 103 

TR 103 
TR 103 
wn 694 
TR 103 
WK 681 
WK 681 
WK 661 
• WK 681 
WK 681 
WK 681 
WK 681 
TR 103 
TR 103 
TR 501 
TR 504 
TR 103 
WK 681 
WK 681 
WK 681 
WK 681 
WK 681 
WK 681 


WK- e 


WN 694 
WN 694 
WN 694 
TR 103 
TR 103 
TR 103 
TR 103 
TR 103 
WN 694 
TR 103 
T® 103 
Tft 501 
TR 504 
TR 103 
TR 103 
TR 501 
TR 504 
W 103 
TB? 103 
TR 103 


Ml/A 

M25/A 

01/lk/R 

1M/A 

01 42K19/B 
01 M136/D 
01 M402/D 

01 11143/0 

02 4M11/D 
04 11M/B 
04 34M/B 
lk/A 
1M/A 
300/C 
3K2/A 
800/A 

01 8k67/I< 

01 27K21/0 
01 81k3/D 
01 M2734/D 
01 M749/D 
01 1M77/.0 
01 4M2/D 
01 1M/N (5M) 
01 Ml/N 
00 50k/N 
1M/A 
320/A 
16k/A 
1M/A 
40k/A 
01/10k/N 
80/A 
M5/A 
300/C 

UT 

1S& 

500/A 

50K/A 



odpor vrstvovy 
potenciometr vrstvovy 
potenciometr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor yystvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor .vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrs tvovy 
odpor vrstvovy 
potenciOMtr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
potsnciosstr vrstvovy 
potoooioBstr vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
sop « vrstvovy 
po'Bs&eidMt* vrstvovy 
odpor drdtovf 


■IS 105 1M/A 
WN 694 00 5M/K 
WN 694 01/10k/N 
WK 681 01 4135/1) 
IK ‘•681 01 611/D 
WK 681 01 4k95/D 
WK 681 01 611/3) 
WK 68L 01 4k95/U 
WK 681 01 611/D 
WK 681 01 4U95/D 
WK 681 01 550/D 
WK 681 01 4k95/» 
WK 681 01 611/D 
WK 681 01 4k95/D 
WK 681 01 611/D 
WK 681 01 4k95/E 
WK 681 01 611/D 
WK 681 01 4k95/D 
IK 681 01 ,550/D 
HR 103 50 k/A 
HR 103 20k/A 
HR 103 1M/A 
HR 103 Ml/B 
HR 103 M2/B ' 
HR 103 M2/B 
HR 103 M2/B 
HR 103 M2/B 
TR 103 lk/A 
HR 103 M32/A 
HR 103 M8/A 

HR 103 m/k 

HR 103 M5/A 
HR 103 M2/B 
HR 103 20k/ A 
HR 103 2M/A 
• HR 103 Ml/A 
WN 694 00 Ml/S 

HR 103 m/A 

HR 103 20k/A 
HR 103 M25/A 
HR 104 200/ A 
HR 103 20k/ A 
HR 103 Ml/A 
HR 103 3M2/A 
HR 103 3M2/A 
VS 694 05 m/N 
VS 694 05 M/a 
HR 10J M2/A 
HR 103 MZ/k 
sib if« Ml/A 

&J § 5 


B 304 ! 


R120 
3121 
1122 
1123 
R124 
R125 
R126 , 
1127 

E128 

1129 

1130 
R131 
R132 
3133 
R134 
H135 
R156 
$137 
R138 

3139 

3140 
Ra 
RV 


odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor dr&tovy 
odpor drdtovy 
odpor dr&tovy 
odpor dr&tovy 
odpor dr&tovy 
odpor dratovy 
odpor vrstvovy 
odpor dratovy; 
odpor vrstvovy 
odpor dratovy 
odpor drAtovy 
odpor vrstvovy 
potenciometr dratovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 


HR 103 50k/A 
HR 103 Ml/A 
HR 103 Ml/A 
TR 103 Ml/A 
HR 103 Ml/A 
HR 103 M2/A 
TR 103 M2/A 
HR 6J2 lk/ A 
HR 504 640k 
HR 504 640k 
HI 504 640k 
HR 504 640k 
HR 611 3k2 
HR' 103 M2 
HR 612 lOk/A 
HR 103 lk/B 
HR 504 5k/B 
TR 504 5k/B 
HR 1 103 10k/B 
WN 690 01/100 
HR 103 82k 
HR 103 39k* 
TR 103 39k 
HR 101 4k7 





■'Km? 



















OVLADACl prvky. 


nAvod k obsluze a POUZITI NAPAJECIHO zdroje 
typ BS 275. 


Zdroj BS lr.) sc pripojuje na sit 220 V nebo 120 V, 50 c/s prlvcdnl 
sit'ovou shiirou. ktcra se dodava jako prlslusenstvl pristroje. Pred pi i- 
pojeulin sitovc snury nutno prekontrolovat, zda vs:chny volice slfo- 
veho napeti Vj y V.^, V^- jsou spravne prepojeny. Prepojeni zjis- 
liinc podle udajc napeti pod trojuhelnikovou znackou (obr. 4). Je-li 
nutno pristroj prepojit na slt’ove napeti 120 V, odsroubujeme nejprve 
zajistovad paskv, potom vsechny prepojovacl ko.oucky vytahneme a 


accny 


POUZITI PRISTROJE. 


ZDROJ „A“ SAMOSTATNE. 


asuneme v takove poloze, aby pod trojuhelnikovou znackou byl 
T20“. Po prepojeni zajisfovacl pasky opet upevn'me. Pristroj 
/robniho zavodu prepojen na 220 V. 


Zdroj A se zaplna vypinaeem (obr. 1) a dovoluje cdber ss stabili- 
sovaneho napeti, ktere je rcgulovatelne pot-ncicmetrem Rll v rozsa- 
hu 200 az 350 V. Prepinac PI je pritom v poloze ,,200 — 350 V“. P2 
prepnut do polohy „MEREN! ZDROJ A“, ve ktere koirolnl pristroje 
merl napeti a odeblrany proud zdroje A (leva poloha). 


Vpravo od sft'ove nasuvky N (obr. 2) jsou umlsteny pojistky v bake- 
iitovych pouzdrech: 

S, 1,6 A pro 220 V sif (2,5 A pro 120 V sl() 

S 2 1,6 A pro 220 V sit (2,5 A pro 120 V sl() 

S | t 0,12 A 

S A 0,12 A 


Vystupnl napeti se odeblra ze svorek oznacenych ,,A“. Proud nesmi 
prekrocit hodnotu 70 mA. 


POZOR! 


Pri prepojovani volicu sifoveho napeti neopomente vymenit pojistky 
Si a Sj! Nahradni pojistky pro 220 i 120 V jsou v paplrovem sacku 
zavesenem na kozenem drzadle 



P2 (MERENI, ZDROJ B). Prom 
’fi cinnosti obou zdroju soucasne j. 


pristroje v prave poloze pfepinac# 
nesmi pfekrocit hodnotu 70 mA. i : 
inozno pfepinac P2 prepnout be 


ZDROJ A a B SAMOSTATNE. 


SPOJENI ZDROJ0 A a B ZA SEBOU 


Spojeni obou stejnosmernych zdroj.ii za sebou i 
ss napeti v rozsahu 400 az 700 V. Zatezovaci p 
hodnotu 60 mA. Pfi vetsim zatizeni (eca 60 n 
napeti zdroju A a B byla stejna. Jinak miize by t 
tint pretizen. Propojeni obou zdroju je vyznacent 


rnoznos 


300V 


la oblast udavii pretizeni zdroje. 
ici krivky jsou informativni a jsoi 
Krivky 1 ohranicuji oblast pretiz: 
Krivka 2 ohranicuje oblast pretiz: 


ZDROJ „B“ SAMOSTATNE 


Manipulace pfi vyuziti druheho zabudovaneho zdroje (B) je obd;bna 
jako v predeslem pripade. Do chodu se uvede vypinacem BV, regulace 
vystupniho napeti se provadi poienciometrem R24. Pfepinac PI je 
v poloze ,,200—350 V", vystupni svorky jsou na stitku oznaceny „B“. 
Vystupni napeti 200 az 350 V a odebirany proud kontroluji meric! 


PARALELNI SPOJENI - ZDROJ A + B 


Pfi tomto spojeni lze vystupni napeti regulovat v rozsahu 200 
350 V. Vystupni svorky A a B se propoji isolovanymi kabliky a c 





60mA- 


Napeti v rozsahu 0—200 V se ziska pri spojeni zdroje A a B proti 
sobe. Oba zdroje zapneme prislusnymi vypinaci (VA a VB), prepinac 
P2 prepneme do polohy ,,MEftENl ZDROJ A“. Potenciomeiry Rll 
a R24 vytocime uplne doleva, prepinac PI prepneme do polohy 
,,0 — 200 V". Otacenim doprava nastavime R24 tak, aby voltmetr 
ukazoval nulovob vychylku a pak pcmoc'i Rll nastavime zadane vy- 
stupni napeti. Nestaci-li rozsah napeti regulaci Rll, zvetsime jej 
pomoci R24 otacenim doleva. Takto lze nastavit az cca 200 V, ktere 
odebirame ze svorek „A“. Svorky ,,B" jsou pritom bez napen. Odebi- 
rany proud nesmi prekrocit hodnoty urcene omezovaci krivkou za- 
kreslenou v obr. 8. 


pory 50 Q podle obr. 7. Vrazenim ochrannych odporu ovsem umarne 
stoupne vnitrni odpor zdroje. 


Zadane vystupni napeti sc nastavi obema potenciometry Rll a R24 
tak, aby ncprotekal vyrovnavaci proud — miliampfrmetr niusi uka- 
zovat v obou polohach prepinac.' P2 stejnou vychylku pri zatizeni, 
nebo bez zateze nulu. 

Pi-i delsim provozu se doporucuje provadet castejsi kontrolu spravneho 
nastaveni potenciometru Rll, R24, ponevadz vyrovnavaci proud muze 
vzniknout i pri obvyklych zmenach sifoveho napsti. 

Celkovy odebirany proud pri napeti site = 220 V d- 10% msmi 
prekrocit hodnotu 120 mA pri II se 200 — 240 V 
140 mA pri U = 240 - 350 V. 


NAPETI PRO ZHAVENI ELEKTRONEK 


Napajeci zdroj BS 275 ma rovnez 4 pary svorek na sobe nezavislych, 
na nichz jsou vyvedena bezna napeti pro zhaveni elektronek: 4 V/3 A, 
2X 6,3 V/2 A, 12,6 V/l A. Tato napeti jsou ziskavana ze samostat- 
neho zdroje C. Zacatky vinuti tohoto zdroje jsou pripojeny vzdy na 
horni svorky, konce na spodni. Svorky nejsou uzemneny, takze je 
mozno kteroukoliv z nich pripojit na kostru, nebo jednotlive pary 
libovolne mezi sebou propojovat. 

Priklad propojeni svorek v serii je na obr. 9. 


VYSTUPNI NAPETI 0 


-200 V 


— sit. napeti 220 V 

— sit’, napeti 220 V 

- 10 % 

— sit’, napeti 220 V 

4 - 10 % 




TR ifS M32 B 
TR 103 M4,B 
TR 103 M32/B 
TR 103 jM4. B 
TR 103 Ml 
TR 103 Ml 23 
TR 103 M2 B 
TR 103 Ml / B 
WN 096 04/50k/N 
TR 103 32k, B 
TR 103 M32/B 
TR 103 M4/B 
TR 103 M32/B 
TR 103 M4'B 
TR 103 Ml 
TR 103 Ml 25 
TR 103 M32 B 
TR 103 M2/B 
TR 103 Ml/B 
WN 696 04/ 50k N 
TR 103 32k/B 
TR 611 12k5 
TR 611 12k5 
TR 103 M32/B 


stvovy 

stvovy 


tenciom 


odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vrstvovy 
potenciometr 
odpor vrstvovy 
odpor dratovy 
odpor dratovy 
odpor vrstvovy 


/AKIRA A OPRAVY 


Kondensatory 


TC 519 50M 
TC 521 32/32 M 


kondensator elektrolyticky 

C3, C12 - r C13 kondensator 
elektrolyticky 
kondensator elektrolyticky 
kondensator svitkovy 
kondensator MP krabicovy 
kondensator svitkovy 
kondensator MP krabicovy 
kondensator MP krabicovy 
kondensator svitkovy 
kondensator elektrolyticky 
kondensator elektrolyticky 
kondensator svitkovy 
kondensator MP krabicovy 
kondensator svitkovy 


TC 519 50M 
TC 124 Ik 
TC 485 2M 
TC 124 64k/A 
TC 485 Ml 
TC 485 2M 
TC 124 64k/B 
TC 519 SOM 
TC 519 SOM 
TC 124 lk 
TC 485 2M 
TC 124 64k/A 


dborne vedenou service opravnou. 


Bude-li nekdy treba zaslat pristroj k opraVe nebo k pfezkouseni, zaslele 
jej pokud mozno v puvodnim baleni s pripajenym zarucnim lis'.em 
a popisem zavady na adresu: 


p., Brno, Cechynska 16. 


OdpoiY 


HO/PISRA Kl.. SOlCASTl 


Vyrohni /.tivod poskyluje na kazdy pristroj 6 mesicni zaruku podle 
vsoobecnych zarucnieh podminek platnych pro vyrobky n. p. Tesla 


tv, ktere so na vyrobku vyskytnou behem poskytovana zarucni 
y a budou zpusobeny chybami pfi vyrobe, n:bo ipatnymi techno- 
ckytni vlastnoslmi pouzitych materialu, budou bezplatne opraveny. 
;iiicn i povinnost vyrobntho zavodu zanika pfi poruseni plomby 
o pfi provedeni jakychkoliv cizich zasahu do elektricke funkce 
nechanicke konstrukce pristroje. 

ravy pristroju v zaruce i mimo zarucni dobu provadi vyrobni zavcd 






Objimka lamelova 
Tbjimka elektronky 
Tbjlnika e'.ektronky s krytem 
Dbjimka e'.eklronky s krytem 


PI A 0022 
PI A 0022 
PK 0033 
PI A 0018 
PI A 0018 
PI A 0003 
PI A 0003 
PI A 0007 


Vypinac dvojpolovy 
Prepinac dvojpolovy 
Svorka isolacni 
Drzak pojistky komplf 
Drzak pojistky komplf 
Zasuvka volice 
Zastrcka volice 
Svetka 


Deska svaren; 
Tiansformator 


Transformator site 

Mustek 

Knoflik 

Knoflik maly se 
Kryt sestaveny 
Siiura sit'ova 
Celo predni 
Celo zadni 
Drzadlo kozene 
Hlavice pojistkov 
Drzak elektronek 




1 

Soucast 

Typ 

Norma — vykres 

Mvridlo 


1AP 780 15 

Mi-lidlu 


1AP 780 16 

Elektronka El, E2 

AZ4 


Elektronka E3, Ed 

6L50 


Elektronka E5, E6 

6F36 


Vlozka 1,6 A/250 V 

| 12TA31 

CSN 35 4732 

Ylo/.ka 0.12A/250 V 


| CSN 35 4731 




NAUR A DM Dll A 

MP krabicovy 

MP krabicovy 
svitkovv 

TC 485 Ml 

TC 485 M2 

TC 124 64k/B 

i 

Nazev dilu ! N 













RC GENERATOR TESLA BM 344 


Mvod k obaluze 


traoaa 


3lgn61ni i^rovka 
vypinaS eitS 

pfepinafi rozsahft kmitodtu 
jenin4 nastavenf kmitoitu 
jemnd reguiace v^atupaiho napSti 
vyatupni zdlfky 
dSIid vystupnfbo napStl 
mdfidlo vyatupnflio napdtf 







generator Bu 344 md rozadhld moinoati pouSiti v mdfici technice 
pfi zjidtovdni citlivoati, akreslenl, kmitodtov^ch charakteriatik 
rfia^ch pfistrojd v rozaahu od 20 Hz do 1,4 MHz, ye apojeni a volt- 
■etren Tesla EM 384, oscilografem TM 694 a mSfidem akreslenl BU 224. 
HC generator lze rovnSX pou5it jako zdroje atMaaydho napdti o pro- 

mftr.nkm y-mA j, , • . . . r 


uacuator trori elektronka El a E2. SI Jako zeailoyad, E2 
todoy^ aledovad; % jeji katody se vede dvoji vasba: kladnd, 
5tov8 nezdvlald ae atabiliaaei oseiladnihc napdti posed It 
Zdpomd, tasitodtevd zdvlald yliyaa BC filtru tyaru pfemost* 
pfea kteitf ae pfiyddi napdti na mfidku prrai elektrcnky. m 
prykd Hi C n filtru urduje kaitodet. oro ktartf 


Pfed pfipojenim pfiatroje k alti ae pfeavdddlme, zda Je pfiatroj 
pfepojen na append altov6 napdti. Pfepojeni se provddi kotoudkc 
volide napdti na zadni atdnd pfiatroje. 

Vydroubujeme Sroub uprostfed yolide na- IF 

pdti, kotoud yolide poyytdhneme a nato- 
dime tak, aby dialo udfivajici sprdvnd if 

siSovd napdti bylo pod trojdhelnikovou 11 gXg JJ 

znadkou. 5roub potom opdt zairoubujeme . ^ y ^ 

Je-li kotoudek y poloze haznadend na 

obrdzku, Je pfiatroj pfepojen pa aitovd obr. 3 

napdti 220 V. Pfi znidnd aitoyd&S napdti 

je tfeba rovndi zkontrolovat bodaotu pojiatky. Pro napdti 220 V 







ja pfedepsfaa pojiatka 0,5 A, pro napStl 120 V je sprdvnd hodnota 
pojiatky 1 A. 

PHaU-oj zapiieiu© vypinafiem ¥ a nechdme asi 50 mlnut v chodu, ab.y 
ae ustdlila teplota. Chod sit.Sdati priatroje indikuje gdrovka A. 


Na zadni atranS priatroje (obr. 5 ) je potenciometr oznacen "VAZBA", 
jlmz je mo5no nsstavit vystupnl napStl a? na hodnotu 15 V . Souffa a- 
nS ae ovSemzvStH skrealenl a zhordl pfeanost Stenl kmitoStu. 

Mle je na zadni atSnS umlSten odbruSovaS oznaSeny B47, kteiy byl 
pfi vyrobS nastaven na minimdlnl interferenSnl kolladnl pfi kmi- 
todtu 50 Hz. 



f 


* ^-.1 


£ 


-C=3 




II 


PiH provozu nenl nutno pflstroj uzemnovat , nebot jeho kryt je zs- 
pojea pflvodru altovou an&rou na ocnranny vodid. Ceiy kmitodtovy 
rozaah je rozdSlen do 5 dlldlch rozaahd: pro rozaafcy 1 a2 IV, tj. 
od 20 Hz do 200 kHz, plat! apolefinfi stupnice (vnSjSl). Pro rozsah 
V (0,2 MHz aS 1,4 MHz) je samoatatnd atupnice (vnitfnl ) . 2ddany 
kmitoctovy rozsah nastavlme pfepinaSem C. Kmitolet generdtoru na- 
ataYlae knoflikem D. Vystupnl zaifky G (obr. 1) jsou rozmlatSny 
podle obrdzkj (obr. 4). Zdlfka 1 je spojena a koatrou. Mezi zdlfkou 
1 & 2 je vyatuo pH.no z vystupnlho dSliSe. 

Mezi zdifkou 1 a 3 je v^atup 
pfea kaoacltu 0,1 pP pro pfi- 
pojeni napStl z ganerdtoru do ml 3 ta 
ae atejnoamSrnym napStlm nebo pfed- 
pStlm o max. hodnotS do 000 V. Vy- 
atupnl napStl lze plynule mSnit po- 
tencioraetrem F a akokem pc 10 dB 
pfepina£em H. Kontrola naatavenSho 

vyatupnlho napStl se provddi vesta- obr ^ 

vSnym voltmetram I, jen2 md 2 stup- 
nice pro 10 a 3 V a atupnici v dB. Pfeplndnl vyatupnlho napStl po 
10 dB a decibelovd atupnice na mSfidle umognujl anlmdnl kmitodto- 
vych charakteriatik rdznych Styfpold bez pfepcSltdvdnl, odeSltd- 
ae-li potfebnd vatupnl napStl (v dB), prividSnS z BC generdtoru 
pfi zachovdnl atdlSho napStl na vystupu Styfpolu. Tento zptisob je 
vyhodny v tSeh pflpadech, kdy vyatupnl voltmetr nemd atupnici cej- 
chovanou v dB. OznaSenl v dB vstahujemo k vjatupnlmu napStl BC ge- 
' nerdtoru. Pfitoa hodnota 0 dB odpovidd napStl 0,775 V, t.j. 1 mW 
na 600 Cl podle nezindrodnf nonsy. Pfi zdznamu kaitoStovS charakte- 
rlstUqr popsanyn zp&aofcem nutno ovSesa zaznamenat odeitand odchy lk y 
v dB a opaSnya znamSnketa, 


2 


volic napeti 


stf. pri vodka 



pojistky potenciometr. VAZBA" 
obr. 5 


p51shj5enstv1 


PflaluSenstvl pflstroje tvofl altovd Sndra a vidlicl a ndstrdkou 
a ad&ek a ndhradnlmi pojistkami pro alt 220- i 120 V a ndhradnl 
anodovou pojistkou. 






TECHHICKf tSdAJE 

Kaitodtovy rozsah: 20 Hz - 1,4 MHz v 5 pfofccyyajlclch se rotsazlch, 


- h -,J. T 

ataend 



)"' ' -> -i o )i 



- 5 - 




1 

20 

200 Hz 

n 

200 

- 2000 Hz 

in 

2 

20 kHz 

IV 

20 

200 kHz 

V 

0,2 

1,4 MHz 


Pfeanost kaitoStu: po pdlhodinA od zapnuti na prvnfm aZ Stvrtdm 
rozsahu + 2 % + 1 Hz 


Skreslsni: od 20 Hz do 200 kHz i 0,5 % 

V^atupni napStlt ply wile naatavitelnd potanciometrem od 0 do 


Pf Ikon : 
Vdha: 
RozmSry : 


aitdvd pojiatka 1 A pro 120 V, 
anodovd pojistka 0,16 A 

asi 60 W 

10 kg 

270 x 330 x 240 urn 


pfttKLAJDY mIrENI 


padS potfeby naatavlt asl 15 7 ae oednou 
akrealanl a kadtodtu na 5.rezssnu. ) 

Stupnovitd ovldddn£ 


dtliSea: 

10 

5 

1 

0,3 

0,1 

0,03 

0,01 

0,003 

V 


*20 

t +10 

0 

-30 

-20 

-30 

-40 

-50 

dB 

tyetupni iopedanee: I 

sl 

200 

200 

200 

20 

20 

20 

20 

a 


3irok^ kmitodtov^ rozaah RC generdtoru Teala BM 344 umoZnuje jeho 
pouzlvdnf pfi nejrtiznSjSich elektronicltf ch mSfenlch v oboru akus- 
tiok^ch i vf kmitoStd. Rdzrtfmi moZnostmi pouSitl ae atal RC gene- 
rator BM 344 jednlm ze zdkladn£ch elektronicktfch mSfic£ch pfiatro- 
ja, kterd jaou nutnd pro vybavenf kaSdd laboratofe . Elektronickd 
mSficl pflstroje a metody ae pouZlvajiyiejen re vSech odvStvlch 
elektrotechniky, ale i ve atrojlrenstvl, chemli, biolcgii a jinde. 



Pojedndni o oscilografickych mSficich metoddch a o problematics 
elektroniektfeh mdfeni, mSHcich pr£atrojd a nejrdznSJSi oscilogra- 
fickd mefenl s pouzitlm EC generdtoru nalezne zdjemce v odkazu na 
podrobnou literaturu str. 17 • 

fcdkladnf elektronickd mSfenf pfi pou2it£ RC generdtoru Teala BM 344 
Jaou zde popadna pro ndzor Jen v nSkolika nejbdZnSJSlch pHpadech. 


>) Na nozsafaa 10 V je napStl odeblnfoo z kato- 
dovdho sledevaSe. 


1. MdEenl kmltoStu 


Metoda Lisaajousovtfch ob razed. 


1. EC generdtor Tesla BM 344 

2. Service oscilograf Teala TM 694 

3. Zdroj neziidndho kmitoStu 







z moj hUcheho Kmotn 


Generdtoru BM 344 pouiijeme v tomto prlpadd jako vnSjSl dasovd 
zdkladny* JeatliSe souhlasi kmitodet generdtoru pfeand s kmito- 
5tem mSfen^m, objevi ae na 8 tinltku obrazovky stojicl obrazec. 
Md-li mdfend napdti sinus o\tf pnlbSh, je obraz kru&iice, elipaa 
nebo pfloka. Pfi prdbdhu jindm (obddlnikov^, pilov^ atd.) Je obraz 
na atinitku akreslen. Je-lig jeden ze srcvndvaclch kmitodtti celiat- 
v^m ndaobkem druhdho, doataneme jednoduehd obrazce, jejiehd tvar 
ae mdni vlivem fdzovdho poaunu. Na obr. 7 Jsou Liaaajousovy obraz- 
oa pro poaSr kmitodtd 2 : 1, 1: 2 a 5 : 1. Neni-li Jeden z kmi- 
todtft celiatv^m ndaobkem druhdho, ale je-li pomdr vyjddfen pomSrem 
cel^ch dlael, doataneme sloditdjdi tvar, jehoS pMklad je na obr . 8 
pro poidr 5:4, 3:2 a 2:3. Pomdr je ddn pomdrem podtu 

vrchold obrazce na jednd atrani k podtu vrchold na druhd atrand 
vznikldhd obddlniku. 

Plat! Jednoduch^ vatah: 


•Presnoat mdrenl Je ddna presnosti pou2itdho cejchovandho generdtoru, 
v tomto pfipadd RC generdtoru TESLA BM 344* 


kde je kmiiocei uepiti p'i»sdendho na vartikdlni zeaiiovad (ne- 
bo na ; vertikdlnl vyehylovacl deatidky) a f h je kaitodet napfiti pfl- 
vadondho na fcorlsontdlni zeallovad (nebo deatidky ) . Podet vrchold 
▼ rovinft vodorovnd je pak oinaden ■ a v rovind aviald n (obr . 8 ). 


Daldi r.etody mdfeni kmitodtu jaou popadny v publikaci [ 1 ] 
(31, [41, ( 6 ). (Viz seznam literatury atr. 17 .) 





2. MSjfreni fdzoveho rozailu mezi proudem a napStim 
metodou elipay. 

Pffatroje: 1. SC generator TESLA BM 344 

2. StejnosmSrrtf oacilograf TESLA BM 243 

3. RegulaSni odpor R s r 100 Q 

4. Impedance Z 


t41ni i vertikdlni 3lo2ky. 

Ka stinitku obrazovky se objevi 
v obecndm pripadS elipsa, jako 
geometrickd mfsto koncovdho bodu 
vektoru v^3ledndho nap§ti,vznik- 
ldho vektorovym aoudtem napdtl 
zdroje u-v a nap£ti na odporu 
u a , kterd je posunutc vdSi aa- 
pSti o dhel op . 

obr. 10 



Fiizovtf rozdll mezi napStfm u a . a proudem i g urdime ze vzorce: 



obr. 9 

RC getsardtoru BM 344 pouZIJeme jako zdroje atfidavdho nap§ti, na kte- 
rf pMpojime pfes aerioy? odpor impedanci Z. Proud i g protdkajiel 
obvodem bude ffdzovS poaunut vd5i napgtf a vytvofi na odporu Rg 
dhjrtek napfitl u g i J 

U 3 = R 3 • *8 

Na horizontdlnf zeailoVaC oscilografu M 243 pfivddlme napdtl zdroje 

u^, , as vertikdlni zosilovag pf ivedeme napdti u 3 - 

Ka obou zsallova&leb raual b^t nastaveny stejnd v^chylky pro horizon- 


a.b OE EF 

sin ~ !*• = ” _ "' 

AB.CD OA AB 


Fdzov^ rozdil lze mSfit rovn§2 metodou ainuaovek, nebo pfeanS me- 
todou pdlkruSnice (viz publikaoi [5] ▼ seznamu literature str. 17) 
Obdobrtfmi zpdsoby lze mSfit takS fdzovou charakteristiku zeailova- 
ce. BlokovS zapojeni a aeznam pouSittfch mSficieh pffstrojd uv£d£me 

Pfiatroje: 1. SC generator TESLA BM 344 

2. Sa oacilograf TESLA BM 243 

3. MSfeitf zeailovaS 


Mlf eni se provadi v podststS metodou mSfeni fdzovdhc rozdilu mezi 
vstupnlffl a v^stupnlm napStfm zesilovade metodou elipay. 


Zapojeni pfiatrojd proved eme podle obr. 11 . 







zatdiovaci odpor zesilovade. 

paralelni komblnaco vatupnfho odporu milivoltaetru a zatSSo- 
vacfho odporu zesilovade. 


Pfipojeni elektronkovdho milivoltaetru vlivem jeho vyaokdho vatup- 
nfho odpoxvi prakticky neovlfm^je napd^ovd pomSry na v^atupu zeai- 
lovade. Na v^atupu zesilqvade udrSujeme konsiantni napdtf, kterd 
kontrolujeme elektronkovya milivoltmetrem a na mSfidle HD generd- 
toru odeditdme pfimo poklea nebo pfev^Seni kmitodtovd charaktaria- 
tiky pf£mo v dB (a opadn^m znamdnkem). Takto ziakand hodnoty vy- 
ndllme do grafu, obvykle a pouMtfm logaritmickd atupnice. Viz 
obr. 13. 


DSSreni kmitodtovd charakteriatiky nf ze3llovade 


1. HD generator BM 344 

2. Nf milivoltmetr BM 384 

3. Mereny seailovad 


Pfistroje 


mum 


scovifite propojlme podle obr. 12< 


kmittiet Hi 






obr. 11 

MSfeni kmitoStovd charakteri3tlky nf zeailovage 

PHstroje: 1. VC generator BM 344 

2. Nf milivoltmetr EM 384 
• 3. Mereny zeailovad 

PracovigtS propojime podle obr. 12. 



Rz - zat52ovacl odpor zesilovaie. 

Rx - paralelnl kombinace vatupnfho odporu milivoltmetru a zat82o- 
vaofho odporu zesiloraSe. 

Pfipojenl elektronkovdho milivoltmetru vlivem jeho vyaokdho vatup- 
| nfho odporu prakticky neovUvnitfe napgiovd pomSry na vtfatupu zesi- 

lovade. Na vtfatupu zesilo^aSe udrgujeme konstantnf napStf, ktsrd 
kcntrclujeme elektronkov^s milivoltmetrem a na mfifldle H3 generd- 
foiu odeSftdme pffmo poklea nebo pfe^Seni kmitoStovd charakteria- 
tiky pffmo v dB (s opadnym znamdnkem). Takto zlakand hodnoty vy- 
MSlme do grafu, obvykle a pou2itlm logaritmickd atupnice. Viz 
obr. 13. ' 


I 

t 



obr. 12 


obr. 13 


12 








4. tidfenf citlivosti of zesilovade. 


Pffstroje a zapojenl pracoviStd ziistdvajf stejnd jako v pfedeSldm 
pffpadd. CItlivost zesilovade je definovdna jako nf napdtf, kterd 
0® nut no pfivdst na vstup zesilovade, aby tento byl vybuzen na 
*®‘ jmenovity v^kon. Pro dosadenl jmenovitdho v^konu je tfeba, aby v^- 

t stupnf napdtf bylo 

Vat. = > 

kde Hz je zotddovacl odpor zesilovade a N je jmenovity v^kon. 

. Zesflenf zesilovade je pak ddno pomdrem 



a = -Vsii 
Eg 


obr. 14 




Me Eg je napdtf pfivdddnd na vstup zesilovade z nf generdtoru. 

Pro sprdvnd radfenf je tfeba, aby v stupnf impedance mdfendho zesi- 
lovade byla vdtgf neS v^atupnl impedance EC generdtoru. Jen v tom 
1 pffpadd je ddaj vestavdndho voltmetru aprdvny . Nenf-li vyie uve- 

dend podmfnka splnena, je tfeba vatupni napdtf nf zesilovade kon- 
trolovat vndjgfm milivoltmetrem, trvale po dobu raefenf pfipojenjfm. 


5« M&fenf daaovjch k o nstant r eld. 


Pffstroje: 1. RC generdtor TESLA BM 344 

2. Sa oscilograf TSSIA EM 243 

3. Nepdjecf zdroj TESLA BS 275 

4. Mdfend reld R 

5 • Dvoupolovy mdikovy apinat s 


Zapojenl pffatrojd proved &m podle obr. 14. 


Na zdroj i BS 275 nastavfme potfebnou velikost stejnoamdmdho napdtf 
nutndho pro vybavenl reld. Kmitodet EC generdtoru nastavfme fddovd 
atovlsy Hz, na oscilografu nastavfme vhodnd ddlide vstupnfho napdtf 
pfivdddndho na vertikdlnf zesilovad a dasovou zdkladnu nastavfme 
na nfzky opakovacf kmitodet. V klidovdm stavu je na obrazovce vodo- 
rcrvna pffmka dasovd zdkladny. 

Sepnutfm mdikovdho spinade S pfivedeme pomoof jednoho kontaktovdho 
pdru stejnoamdmd napdtf na vinutf reld, kter^m zadne protdkat proud 
a kotva reld aejme s urdit^m dasov^m zpoBddnfm kontakty. 

SouSasnd pfi sepnutf spinade S pfivedeme okam&itd -atffdavd napdtf 
2 EC generdtoru pfes druhy pdr kontaktfi na vstup horizontdlnfho ze- 
silovade oscilografu a na obrazovce se objevf ndkolik sinuaovek. Se- 
pcutfm reld je vystup RC generdtoru zkratovdn,na obrazovce se objevf 
vodorovnd pffmka, pferudend kmity jen pfi zavibrovdnf kontaktd reld. 
Hozepnutf a sepnutf spinade S ndkollkrdt opakujeme a nastavujeme 
vhodny kmitodet EC generdtoru a dasovd zdkladny, a£ zjiatfme poSet 
celych ainusovek, objevujfcfch se na obrazovce po dobu pfitahovanf 
nebo vibrece kotvy raid. Zndme-li kmitodet EC generdtoru a odedteme- 
li podet kndtd na atfnftku, zjiatfme jednoduch^m zpdsobem dobu pfi- 
tahovdnf a vibrece kotvy. 


- 14 - 







r^Tfr 



Pfi mSfeni reld RP100 KfiSfk Trutnov (100 mA, 200 V3a) by la doba 
pfi+ahovdnf kotvy asi 1/35 vt: na obrazovce ae pfi kmitodtu 
f * 35 Hz objevoval bS'hem pfitahovdni kotvy 1 kmit. Vibrace kotvy 
nebyly pozorovdny . 

Pomocl tdto metody 'miSzeme takd mSrit dobu pfepnutf mzi kovtf ch 
spinagd (viz publikaci [5] v seznamu literatury str. 17). 


[1] Kamil Dondt: 


SEZNAM LITERATURY 


"Elektronicky oaciloakop" Nage Vojsko 
Praha 1956. 


[2] Morton Nadler: "Elektronkovy oacilograf" SNTL, Praha 1955 


OBKAZY NA P0DR0BN0U LITERATUHU 


"Der Elektronenstrahl-Oszillograf" Verlag 
ftir Radio, Foto, Kinotechnik, GmbH Berlin. 



)scilograficM mereni " SNTL, Praha 1958. 


Morton Nadler: 


Podrobrtf pfehled mSficfch metod, kterd pou2ivajl RC generdtoru 
a oacilografu apolu a teoretick^m rozborem vlivu na preanoat ml- 
feni a pratt icktfmi zdvSry nalezne Stendf v publikaci [4] , kde 
je takd v zdvSru uveden podrobrtf aeznam domdcf literatury, pojed- 
ndvajlcl o oacilograf ick^ch mdfenich od roku 1953 do konce roku 
1958. 

Seznam cizoiazySnd literatury, pojedndvajlcl o pseilografickjfch 
mSfenich do roku 1953, tvoff pfilohu publikace [3]. 


5voboda, Ripper, Schwarz: 


"Mer enf " (gidla, elektronickd mgficf pffstro- 
je, msrenl oacilograf^) - uSebnf text, 
Studijnf a informadnf dstav odborndho gkol- 
stvf, Praha II, Mezibranskd 21, 1958. 


Bohumfr Kleaken: "Merania v rddiotechnike" SVTL, Bratial 
1957. 


Pojedndni o pfevadSgfch zmSn fyaikdlnlch velidin na zmSny elek- 
trickiho napStl, coi je hlavni problematika pfi pou2£vanl elek- 
tronick^ch mdficlch pflatrojd v prfimyslu a pfi hied dni novtfch 
mSfiofch metod, apolu a popisy ndktertfch tSchto metod je obaage- 
no v publikaci [5], odkud byly pouSity nSkterd pfiklady mSfenl 
pro tento ndvod. 

Zdkladnf zapojeni a funkce elektrenick^ch mSficich pflstrojd 
apoleSnd a m$f enlm v radiotechnice jaou popedna v publikaci [7] 


A.M. TuriSin: "Elektrickd mdfenf neelektri ckych veliSin’ 

SNTL, Praha 1958. 




POKY NY PRO CFHAVY A OdrZBU FfctSTROJE 


v^stupnlho napeti 10 V. 

Kmitodtovy souhlas 1. a2 4. rozsahu neni tfeba pfi vyaene kontroio- 
vat, na 5 , rozsahu dostavi se sodhlas kmltodtu se stupnlci na 
1,4 MHz trimrem Cl. 

Tatdi vada a elektronky £1 mMe vdst 1 k tomu, 2e na 1. kmltodto- 
vdm rozsaba vystupni napdti neni at 616, ale k^ve ve velmi nlzk^ch 
kmitech. Veda se zfetelnd projevi na mdfidle v^stupnfho nepdti . 


Fo delSi dobd provozu pfistroje md2e do jit ke zhorSeni nekterych 
vlastnosti pr istroje, pfipadnd k vysazeni z funkce. Tyto zav&dy 
b^vaji vStSinou zpitsobeny stdrnutim elektronek. ^dalSim text^ 
jsou popsdny zdvady, kterd se mohou nejdastdji vyskytnout, jejich 
pravddpodobnd pfidiny a zpfisob odstrandni. 


3) Kolisdni v^atupniho napStl kolem kmitodtu 30 Hz. 


1) Pokles amplitudy vystupniho napdti. 


Jake u -osoh 50 generatori i u tohctc se projevuje, ale pesirr.5 
v maid mife, interferendni kolisdni kolem kmitodtu 50 Hz. Minimum 
kolisdni se doatavi odbrudovacim potanciometrem R47 na sadnl stra- 
nd pfistroje. 


l.tiSe byt zpdsoben jednoduch^mi pfidinemi, jako Spetnd nastavenym 
potenciometrem "VA2BA" na zadni strane pfistroje, nedostatednym 
anodovtfm napdtim, vlivem vyderpand EZ81, nebo ztrdtou emise nd- 
kterd z elektronek El a2 E3. 0 tom je mo2no se nejldpe pfesvdddit 
mdJenim napdti katoda-zem a pfedpdti pro fidici mfizku jednotli- 
v^ch elektronek. Sprdvnd hodnoty jsou pfedepsdny na schematu. Pfi 
v^mdnd elektronky El je nutnd provdst ndkterd kontroly a nastave- 
ni, jak je to uvedeno v ndsleaujicim odstavci. 


4) Nedostatednfi filtrace anoc'ovdho napdti. 


Md2e zpdsoblt zv^Sec i skresleni zejmdna pfi nastaveni ni&Sfho napd- 
ti potenciometrem F. Aby bylo no 2nd zjiatit, ktery z elektrolytic- 
kjrch kondensdtorfi nevyhovuje , jsou uvedeny hodnoty dovolendho zvlnd- 
ni, je-li nastaven kmitodet 1 kHz. 

C29 - 4 V Zvlndni je mo 2nd mdfit elektronkovym milivolt- 

C19 - 60 mV metres. 

C16 - 12 mV 


) Vzi-Cist skresleni vystupniho signdlu. 


Vzroste-li skresleni a neni to zpdaobeno poklesem emise ndkterd 
z elektronek, nebo dokonce u elektronky El je moSno pozorovat zvy- 
Seni anodovdho proudu, projevujici se zvydenim napdti katoda-zem 
tdto elektronky, pak bjv& pfidina ve dpatndm vakuu El nebo v tom, 
2e u n£ nasazuje sekunddmi mfi2kov£ emise. Tato vada md2e nasa- 
zovat takd a2 po zahfdti elektronky. I kdy2 jen^jimednS, md2e se 
piece projevovat i u novd elektronky bufi hned, nebo po krdtkd dobd 
provozu. NejciteinSji ovlivni i. kmitodtovy rozsah. 

Po vymdnS elektronky ae nejdfive n63tavl potenciometrem "VAZBA" - 
' pli potenciometru F na maximu - v^stupni napiti vSt&i ne2 10 V na 
tom kmitodtu, kter# ddvd nejni28i vystupo i napdti. Je to proto, 
t hy pfi libor ol n d m kmitodtu eeldho rozsabu bylo zarudeno nastaveni 


5) Nesouhlas uulovd poljrtvy na voltmetru. 


Heukazuje-li mdfidlo na nulu, kdy2 je nastavano nulovd napdti na 
vyst^u, je treba ji dostavit potenciometrem »S, kiary je wlai&n 
wait! pfistroje. Tim se dostavuje hodnota kompensa&dQw proudu 
siak^Tandho z SxvtaSho diodovdho syst&w. 


• - 





Upo aorn Sni. 


Uvedend pokyny pro opravy generdtoru BM 344 jaou uvddSny pouze pro 
zvldStnl pflpad, kdy nenl mozno pflstroj odeslat ke kontrole nebo 
oprav8 do vtfrobniho zdvodu. Ve vSsch ostatnich pflpadech doporuSu- 
jeme odbSreteldm, aby pouZili sluZeb na§i odbornd opravny , kterd 
provddi vSechny zarucnl 1 mimozdru5nl opravy odbornd, svidomiti a 
v nejkratSlch Ihdtdch • 

Upozornujeme, Ze zdrudnl (bezplatne) opravy prcvddlae pouze u pf£- 
strojd s neporuSenou plombou. 


odpor vratvovy 
odpor vrstvov^ 
odpor vrstvov^ 
odpor vrstvov^ 
odpor vrstvovy 
odpor vratvovy 
odpor vrstvovy 
odpor vrstvovy 
odpor vratvov^ 
odpor vrstvov^ 
odpor vrstvov^ 
odpor vratvov^' 
odpor vrstvoV^ 
odpor vrstvov^ 
odpor vratvovy 
odpor vratvovy 
potenciometr lin. 
odpor vrstvovy 
odpor vratvov^ 
odpor vratvovy 
odpor vrstvov^ 
odpor drdtovj? 
odpor vratvovy 
odpor vratvov^ 
odpor vratvov^ 
odpor vr3tvov^ 
odpor vratvov^ 
potenciometr lin. 
odpor vratvov^ 
odpor vrstvovy 






WK 681 01 3k /D 
iVK 681 01 32k/D 
m 681 01 U32/D 
WK 681 01 3Ji2 A> 
WK 681 01 10K/C 
WK 681 ’01 10M/C 
WK 681 04 12U/B 
WK 681 01 660/D 
WK 681 01 7k4/D 
WK 681 01 74k/D 
WK 681 01 M74/D 
WK 681 01 7M4/C 
TR 101 400 
TR 101 1M/A 
TR 102 320/A 
TR 102 40/A 
WN 694 01 250/N 
TR 102 %10/A 
TR 103 6k4/A 
.TR 101 160/A 
TR 102 I6k/A 
TR 636 lk/A 
TR 101 1M/A 
TR 101 . 400/A 
TR 102 40/B 
TR 104 6k4/A 
TR 104 6k4/A 
WN 694 00 5k/» 
TR 101 400/A 
TR 101 1M/A 





odpor vratvovy 
odpor vratvovy 
oflpor vratvovy 
odpor vratvovy 
odpor drAtovy 
odpor vratvovy 
pbtenciometr lin. 
odpor vratvovy 
odpor vratvovy 
odpor vratvovy 
odpor vratvovy 
odpor vratvov# 
odpor vratvovy 
odpor vratvovy 
odpor vratvovy 
potancionetr 
odpor vratvovy 


> 4C/B 

1 6k4/A 
4 6k4/A 

2 Ml/A 
2 25k/A 
2 64k/A 

14 01 M16/N 
)1 01 Ik520/D 
11 01 22 j 2/E 
31 01 200/D 
31 01 24J7/D 
B1 01 200/D 


1 01 100/D 
1 01 Ik025/D 
0 01 50 
•1 20 


kondensAtor 

kondensAtor 

kondensAtor 

kondenaAtor 

kondensAtor 

kondenaAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor- 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 

kondensAtor 


elektrolyticky 

elektrolyticky 

svitkovy 

elektrolyticky 

svitkovy 

elektrolyticky 

3vitkovy 

svitkovy 

elektrolyticky 

MP kr-abicovy 

elektrolyticky 

svitkovy 

svitkovy 

elektrolyticky 

svitkovy 

svitkovy 

svitkovy 

keramicky 

keramicky 


TC 596 16M 
TC‘ 519 50/50K 
TC 122 1425 
TC 595 01 
TC 122 10k 
TC 595 50M 
TC 122 M2 5 
TC 122 10k 
TC 595 50M 
TC 455 4K 
TC 581 50M 
TC 153 2k5/A 
TC 16? Ml 
TC 519 32M 
TC 122 64k/A 
TC 124 4k 
TC 124 4k 
TC 700 3J2 
TC 700 5 


>ndensAtory s 




Cl kondenaAtor d 

C 2 kondenaAtor d 

Cj kondenaAtor 4 

C4 kondenaAtor i 

C 5 kondenaAtor ( 

C 6 kondenaAtor 1 

<37 kondenaAtor 1 

<38,9 kondenaAtor 
< 3 jo koafi ans Atcr 

<311 kondenaAtor 

C12 kondenaAto* 

01 $ kondenaAtor 


dolaSovaci 

dola&ovaei 

dolaclovaci 

dolaSovacl 

alidovy 

> alidovy 

' dolaiovaci 

t otodny 

r slidovy 
r svitkovy 
» svitkovy 
r svitkovy 
ir alidovy 


UK 701 02 
UK 701 02 
UK 701 02 
UK 701 02 
TC 200 5/A 
TC 200 5/A 

703 01 

>1AN 705 06 
TC 211 64/A 


0 s t a t ! 

n i 

e 1 . 

souSAsti : 


Elektronka 

El, 

E2, E3 

6L43 

.1. A !vi .H I t' 

Elektronka E4. 


6B32 

IAN ,110 80 

Elektronka E5 


EZ81 


2Arovka 

fl, 

iz, 23 

60 V/0,05 A 

IAN 109 07 

2Arovka 

24 


6 V/0,05 A 

IAN 109 12 

MSfidlo 



100 juA DHR5 

UP 780 44 

Vlo5ka 

PI 


C.5A/25GV 

5SN 35 4731 

VloSka 

PI 


1 A/250 V 

&N 35 4731 

VloSka 

P2 


0,16 A/500 V 

<3SN 35 4731 


Klektronkja oanaSenA IAN 110 .. je vybirAna podia avlAStnich 
pfedpleft. 
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SIGNAL GENERATOR TESLA BM 365 


The RC generator TESLA BM "MS a r 

,rrr;rr; = ^ 

P ants, etc). The generator ,s equally well applicable for routine laboratory 

of a modulation signal, etc, ' - e ' 9 as a s 


DESCRIPTION 

The operation al the RC generator TESLA BM 365 is bas.d 

The oscillator tube is fitted with on incandescent L ^ ° 

sclllatory voltage Ronae chnnn • ' ,Jer far automat, call, contra 

. ..... j, :z:tz r- - - - «■» - 

h, ,, ,, ' n 

The total output voltage a, ,0 V can be 6 A " " ° PP ' ied ^ ° U 

1 — • - — - — : :r ::: ; r;r:i:r;,r ■ ’ : 
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Fig. 3 
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the position of this other type of sw.toh. tat ^ position . it has ,o be pushed back so 

disc must be withdrawn and. after turning ■ , he , ria ngulcr mark; then the reta.n- 

that the marking of the available mams voltage appears 

ing strip must be tightened again. ^ ^ exchanged whe never the mains vol- 

Nex, to the changeover sw„ch “ ‘ ' ^ va , ues of the fuses for 1 20 V and 220 V are given tn the 

,age of the instrument is altered. The carrect 
section "TECHNICAL DATA". 


OPERATION K4 Thc pilot lamp 2 indicates that 

“SriT”—. « - - — » — 

rcr;::: 


, . _|. aae of 10 V taken from the terminals S1-S3, 

The output voltage can be utilised etther r as c , me - fof con t, oiling the output voltage m 

or as a controllable voltage taken from the ^ cpntinuous antral, the potentiometer 

steps, the switch K1 (decade divtder D3) « P««J mV , 0 to 100 mV, 0 to 1 V and 

K4 (R25 ). The output voltage control ranges are 0 to 1 m , 

0 to 10 V approximately. 


EXAMPLES of application 


EXAMPlt>ur« — variety of ele , :tronic 

RC generators are used in many branches * ^ a brief instructions booklet it is 

measurements and, es„ It is obvious that of this Instrument. However, beiow 

„a, passible to exhau, o,| the actua app ^ ^ „„ osc „, 0 scope. to offer same guidance to 
are given some examples or ns us 
less versed users for their own work. 
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quency of a tested source can be measured also by the application of the RC generator in con- 
nection with an oscilloscope. As in all measurements in which an oscilloscope is used, this method 
is very instructive and gives easily interpretable results. These features are particularly suitable for 
tuition purposes in schools and specialized courses. The best known method of frequency measurement 
is the utilization of Lissajous figures. The instruments, i. e. the RC generator, the oscilloscope and the 
source of the frequency which has to be measured, are connected so that the signal delivered by the 
RC generator is fed to the vertical amplifier of the oscilloscope and the signal of the generator under 
test is fed to the horizontal amplifier. In Fig. 3 is given the measuring setup which applies the RC 
generator TESLA BM 365 qnd the workshop oscilloscope TESLA TM 694; obviously other suitable in- 
struments can be applied also. 

With the instruments interconnected and switched on, it is essential to wait for the thermal condi- 
tions of the instruments to become stabilized (approximately 10 to 15 minutes). Then the RC genera- 
tor is set to deliver such a frequency at which a stationary figure is displayed on the screen of the 
C. R. oscilloscope. If the compared frequencies are equal, then the figure will be a circle, an ellipse 
or a straight line, provided that the measured frequency is of pure sinusoidal waveform. If this is 
not the case, the figure will be distorted without affecting the accuracy of measurement. If one of 
the frequencies is a whole multiple of the other, a more involved figure is obtained which can serve 
for evaluating the ratio between the two frequencies in the following manner: A horizontal tangent 
and a vertical tangent are drawn to the figure on the screen. The number of peaks touching the ver- 
tical tangent is designated as n and the number of peaks touching the horizontal tangent is desig- 
nated as m. Tu 

I hen the following relation applies: 

Several Lissajous figures pertaining to different frequency ratios are given In Fig. 4, 4a. the method 
of peak counting being indicated for the ratio 3 : 2. 

Another method of frequency measurement is applicable if the applied oscilloscope is equipped with 
a socket for beam modulation. 




This method is anvantageous provided that 
Modulation is carried out so that the control grid of the C. R. tube is supplied with an A. C. voltage. 
If the grid bias, i. e. the brightness control of the C. R. oscilloscope, is adjusted correctly, the bright- 
ness of the trace on the screen is increased at every positive half-wave of the connected voltage, 
whereas at the negative half-waves of it the trace on the screen is suppressed. The second of the two 
compared frequencies is connected to the vertical amplifier, and with a phase difference of 90° also 
to the horizontal amplifier. 

To achieve the required phase shift of 90° a suitable RC element is applied (Fig. 5). 

The components R and C are selected according to the frequency which is being measured. As long 
as the ellipse displayed on the C. R. tube screen is sufficiently wide, it is of no significance that the 
figure is not a circle. 

The figure In Fig. 6 is obtained when the frequency which is being measured is a whale multiple of the 
reference frequency delivered by the standard source. The unknown frequency is given by the relation • 

where f„ is the frequency of the standard and k is the number of dark or light spots along the figure 
On the (rroan 


i—mBMI hiiililn I n * 68 


and thus the unknown 
frequency is 



Source of the meonurad frequency 
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The accuracy of both methods is determined by the accuracy of the generator which is applied as 
standard. 


2. REVOLUTIONS MEASUREMENT 


This measurement is quite similar to the frequency measurement. Revolutions measurements are car- 
ried out usually by the application of electromagnetic revolutions meters which are subject to wear 
and which cannot be attached permanently to the measured object. The accuracy of such measure- 
ments is relatively low and is approximately ± 10%. 

Supposing that a suitable transducer is available, then revolutions can be measured with the RC 
generator with the relatively hight accuracy of approximately ± 3%. Continuous measurement can 
be applied with remote indication at a fairly large distance from the measured rotary object. If no 
other pick-up is available, one earpiece of a head telephone set can be applied with the iron mem- 
brane removed. The pick-up is fixed opposite to some protrusions of the rotating object (e. g. a tooth 
wheel, blades of a turbine, etc.) at a distance of 1 to 3 mm. The only condition is that one protru- 
sions must be of a magnetic material. Whenever a protrusion passes along the pick-up, an electric 
pulse is created jn the pick-up. For the actual measurement, the transducer is connected as one of 
the frequency sources, whilst the RC generator is the second one. The measurement is carried out by 
the application of a Lissajous figure. The revolutions of the rotary object can be calculated from the 
formula: 


where n is the number of revolutions per minute, f the measured frequency and k the number of pro- 


TECHNICAL DATA 


Frequency range: 


Accuracy of the selected frequency: 

Stability of the frequency (related to the time) 
Distortion : 


25 c/s — 32 kc/s, divided into 4 bands: 

25 c/s - 150 c/s - 900 c/s - 5.4 kc/s - 32 kc/s 
approximately 
± 1.5% or 3 c/s 

± 1.5% 

< 2% within the first band, 

< 1% in all other bands 


Output voltage: 

Ranges of the divider: 
Accuracy of the divider: 
Frequency stability: 


Power supply: 

Power consumption: 
Protective devices : 


Tube complement: 


10 V, 1 V, 100 mV, 10 mV, 1 mV 
* 10 % 

± 1 % at mains voltage fluctuations of ± 10 %, 
and under other influences 
220 V or 120 V, 50 c/s 
25 W approx. 

fuse in the mains supply circuit: 

0.4 A/250 V for 120 V, or 0.2 A/250 V for 220 V 
2X6F32, 6L31, 6Z31 (the tubes marked 1 AN 110. 
are selected specially for use in the generator). 
260X190X145 mm 
5.6 kg 


ACCESSORIES 


The following are supplied with the instrument 


with spare fuses for 120 V and 220 V, an instructions booklet and a 


js accessories: a rubber-insulated mains cord, a bag 
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tivolo. Presnost techto obrdtkomeru 


ie pH vyisich obrdtk^ch pom*md m'zkd a pohytyi 


Mdme-ii vhodny sm'mac, muzeme merit o 
a mereni provddet ve vets? vzdalenosti o 
pouzit nouzove i elektromagneticke sluch 

vhodnym vystupkiim r 

vzdalenosti ca 1 az 3 mm. Podminkou 
kazdem prdchodu vystupku kolem 
snimac jako jeden zdroj kmitoctu, 

Vlastnf obrdtky vycislime podie 


* 3%). M&temeje 
po ruce vhodny fnfrr 
sejmutou membrdnou. Tento snimadyp 
na rotujs'ci cast! (napr. ozubene ko!o, lopatky obezneho kola t<;rb> 
je, a by vystupky byly z mcgneticky vodlveho ir 
snimace vznikd ve snimaci elektricky impuis. Pri rriefe 
generdtor jako druhy a merime pomoci Lissajouspvy 
vztahu 


n je pocet obrdtek za minutu. f je zmereny kmitocet a k je pocet vystupkfl. 




T1CHNICKE ODAJE 


Kmitoctovy rozsah 


25 c/s - 32 kc/s, rozdelen do 4 rozsah t 
25 -r- 150 c/s ~ 900 c/s -f- 5,4 kc/s 3; 
± 1,5% nebo ± 3 c/s 
* 1 , 5 % 

na rozsahu I < 2 % 
na ostatmch rozsazich < 1 % 

0- 10 V ± 1,5 dB 
10 V; 1 V; 100 mV; 10 mV; 1 mV 
* 10 % 

pri zmene sit. napeti o ± 10% a ostatni 

* 1 % 

sit. napetim 220 nebo 120 V, 50 c/s 
ca 25 W 

tavnou pojistkou v sit. obvodu pro 120 V 
0,4 A/250 V, pro 220 V pojistka 0,2 A/250 
2X 6F32, 6L31, 6Z31 

(elektronky oznaceng 1 AN 110. . . jsou vyl: 
zvldstnich pfedpisu) 

260X190X145 mm 
5,6 kg 


Presnost odecitdni kmitoctu 
Stdlost kmitoctu s casern: 
Skresleni: 


Vystupni napeti 
Rozsahy delice: 
Presnost delice: 
Stdlost kmitoctu: 


Napajeni 
Spotreba : 
Jisteni: 


Rozmery: 

Vaha: 


PftfS IU$ENSTVf 

Jako prislusenstvi se dodava • 
120 a 220 V, navod k obsluze 


s pristrojem privodni sifovd snura, sdcefc 
: a zarucni list 


s ndhradnimi pojlstkami pro 


Ik 
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pomocf RC generator ve spojenf s osciioskoper 
nazorne a ddvd dobre vysledky. Ndzornost mdre 
Nejzndm&jsf metoda je merenf kmitoctu pomocf 
oscfloskop a zdroj nezndmeho kmitoctu zapojfn 
kalnf zesilovac osciloskopu a signal z mereneho 
propojem' pracoviste pri pouzitf RC generdtoru 
Ize vsak pouzft i iinvch vhodnv«~h 


coviste zapneme prfstroje a vyckdme, < 
na RC generdtoru takovy kmitocet, pri 
istlize jsou oba kmitocty stejne, obdrzii 
e jedna o napetf ciste sinusoveho prubehi 
azce skresleny, coz ovsem pri merenf kmitoctu 


az se ustaii vnitrm teploty (ca 10 az 15 min.), 
ri kterem dostaneme na stfnftku osciloskopu 
ime kruznici. elipsu nebo usecku, ovsem za 
iu. Nenf-li napetf, jehoz kmitocet merfme, 
nenf na zdvadu. Jestlize jeden z kmi- 
Iruheho, dostaneme slozitejsl obrazec, z nehoz pomer kmitoctu mOzeme 
,m ® ,0l< ' * e vedeme u rovin = horlzontalni I vertikdlni tecnu k obrozd. Po- 
if oznacfme napr. n a pocet vrcholu na tecne horizontdlnf m. 


a z toho nezndmy 
kmitocet 


pro ruzne pomery kmitoctu. Na pomeru 


Druhv zpusob mereni kmitoad Je mozny Jen tehdy, md-li osoiloskop vyvedeno zdirku pro modulacl 
jasu paprsku. 

Tento zpusob je vhodny za predpokladu, ze 


Modulace jasu se provddf tak, ze na mrfiku 
tj. jas, sprdvne nastaveno, nc 
pornych pulvlnach snfzenf jas 
tikalnf zesilovac a s fazovym 
Fdzovy posuv 90° dosdhneme 
Hodnoty R a C volfme 
elipsa dostatecne siroka, 

Na obr. 6 
normalu. 

kde fn je kmitocet normalu a k j 
ddna presnostf nastavenf stojfcfho obrazce 


napetf. Je-li pak predpetf, 
ivadeneho napetf zvysenf jasu a pri zd- 
srovndvanych napetf privddfme na ver- 
posuvem 90° i na horizontdlnf zesilovac. 
zarazenfm vhodneho RC clenu (viz napr. obr. 5). 

podle mereneho kmitoctu. Poked se no stlnltku nevytvofl pfesny kmh. ole 
nenf to na zdvadu. 

ie znazornen obrazec. ktery obdriume, je-li mereny kmitocet celistvym ndsobkem kmitoctu 

Nezndmy kmitocet je dan vztahem 
je pocet itmavych nebo svetlych bodu. Presnost obou metod jest 
o presnostf generdtoru, ktery pouzfvdme jako normal. 


Merenf obrdtek se velmi podobd merenf kmitoctu. Bezne se provddf merenf 
'kymi obrdtkomery, ktere trpf opotrebenfm a ktere obvykle nenf mozno na 
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V nobehu serie byl u pristroju pouzi^ jiny typ volice ru 
po uvolneni zajisfovaciho kovoveho pasku vytazenim pi 
udavojici napeti site bylo pod trojuhelnikovou znackoi 
vaci pasek. 

Vedle volice sit'oveho napeti je sit'ovd pojistka, kterou 
treba vymenit. Hodnoty pojistek pro napeti 120 V a 22C 


RC generator zapindme a vypiname otocenim knofliku K4. Zapnuti 
Po zapnuti nechame pristroj tepelni 
Nastaveni pozcidovaneho kmitoctu 
Dl, D2) nastavime rozsah a 
C5 a C8). 

Vystupni napeti mileme odebirot bud' neregulovane, tj. 10 V, ze svorek SI -S3, nebo regulovan 4 


pristroje signalisuje zdrovka Z. 

ie ustalit asi 15 minut. 

provadime knofliky K2 a K3. Knoflikem K2 (vB schemata prepinac 
Pfesne dastavime kmitacet knoflikem K3 (jemn* pfevod na kandensdta, 


me rice kmitoctu, abscrpcnf 
po ruce, je mozno m&'it kmi 









V 7 *•“> ' 


M?1 


sinusoveho napeti s malym skreslenim a sirokym rozsahem 
la jej predurcuji pro opravarskou praxi, zvlaste v tech pripa- 
vy primo u zdkazmka (hudebni skrine, televisory, rozhlasove 
pro bezna laboratorni mefeni, napr. jako zdroi modulacniho 


funkChI popis 


RC generator TESLA BM 365 pracuje na principu positivni zpetne vazby Wienovym clenem. Oscilacnf 
elektronka ma automaticke vyrovnavani oscilacnfho napeti pomoci zdrovkove stabilisace. Zmena roz- 
sahu se provddi prepindnim odporu ve Wienove clenu a plynuld zmena kmitoctu dvojitym otocnym 
kondensatorem. Aby zatizeni vystupu neovlivnovalo kmitocet oscilatoru, je na vystupu zarazen kato- 
davy sledovac. Vystupni napeti 10 V je mozno snizovat dekadickym delicem 1:1, 1:10, 1:100, 1:1000, 
1 :1 0.000. Plynuld zmena vystupniho napeti se provddi poltenciometrem zarazenym pred delicem. 


PftlPOJENf NA SMf 


Pred pripojenim na sif se presvedcime, zda je pristroj prepojen na spravne sit’ove napeti. Prepojeni 
se provddi kotouckem prepinace na zadni stene pristroje. Vysroubujeme sroub uprostred volice na- 
peti. Kotouc volice povytahneme a natocime tak, aby cislo udavajici spravne sifove napeti bylo pod 
trojuhelnikovou znackou. Sroub potom opet zasroubujeme, a tim kotoucek zajistime. Je-li kotoucek 
v poloze naznacene na obr. 2, je pristroj prepojen na sifove napeti 220 V. 
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me mauctance or the capaci- 
the built-in capacitance or inductance, an os- 
of variable frequency is injected. When the 
he resonant frequency of the oscillatory cir- 
maximum deflection. The tuning capacitor of 
capacitance and inductance. Consequently 
>e graticule on the dial of the instrument. 


Before the instrument is connected to the mains, i 
available mains voltage. For changing the mains 
wall of the instrument. The disc of this switch car 
ed The number corresponding to the available m 
mark. After changing the voltage, the centre screw 
chosen position of the switch. When the disc is in 
switched to the mains voltage of 220 V. 

A certain number of instruments have been fitted 
To adjust the mains voltage of these instruments, 
must be removed, then the disc is withdrawn and 
which corresponds to the available mains voltage i 
mains voltage selection, the retaining stria must h. 








fs operative 

ows. Before beginning the actual measurement, it is recom- 
tes to e'apse to ensure thermal stabilization of the instrument, 
he position Cx or Lx according to the component which has 
connected between the binding post marked Lx and the bin- 
a capacitor has to be connected to the binding post Cx and - either 
may affect the accuracy of the measure- 
ven/ small inductances and capacitances 
if the use of connecting wires is una- 
frorn the result of the measurement. 

connecting wires can be compensated for with the trimmer Co which is on the 
near to the binding posts. To set this trimmer, the connecting wires 
resonance is established and then the shaft of Co is rotated to set 


the pilot lamp mounted on the panel c 
mended to allow approximately 15 min 
Then the switch P (Fig. 1) is placed in 
to be measured. An inductor has to b< 
ding post marked earth (i) 

directly or by the application of connecting wires which, 
ment owing to their inductance (capacitance). Therefore, 
must be connected either directly to the binding posts, or, 
voidable, the self-inductance of the latter must be deducted 
The capacitance of the 
left side wall of the instrument 
are attached to the binding posts, 
the dial back to zero. 

The control K2 (Fig. 1) is set to the range which is expected 1 
ponent. The sensitivity of the V. T. voltmeter is then adjusted 
is tuned to resonance, it is necessary for the zero of the ind 
near the red dot marked "max.". The black field to the lefthand side of thi 
larged zero position and deflections within its range are useless for the m< 
field on the right-hand side near the full scale deflection, is similarly unsui 
In seme instances a grid current flows in the V. T. voltmeter and the oscil 
damped, so that the accuracy of maximum settina k 
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The following values are known: 

( - total length of the cable 

Ci — capacitance measured at one end 

Ct — capacitance measured at the other end. 

The distance of the fault from the first end is given by the relation: 
where the distance is in metres and the capacitances in any units which must be identical. 

The distance of the fault from the other end is given similarly as follows: 
The accuracy of location is determined by the accuracy of the instrument and the production accu- 
racy of the cable, i. e. It depends a great deal on the evenness of the specific capacitance along 
the cable. 


MUTUAL INDUCTANCE AND COUPLING FACTOR MEASUREMENTS 

Two coils Li and L* placed at a distance x from each other are mutually coupled. It is often necessary 
to know the coupling factor k or the mutual inductance M. To set a pre-determined mutual induc- 
tance M, the procedure is as follows: 


1. The coils are connected in series and the inductance 
L ab — Li -f- Li + 2M is measured. 

The coils must be connected so that the directions of the 
windings are the same. 

2. The connections to one of the coils are changed and the 
inductance Lab = Li — f— L 2 — 2M is measured. 


The mutual inductance M is one quarter of the difference be- 
* tween the results obtained as described above. 

If the coupling factor k has to be found, the following relation must be used: 
(Lt and L 3 are the individually measured inductances of the coils.) 

(M, L,b. Ljb, Lt, L 3 must all be in identical terms (M or mH.) 


Inductance ranges 


Accuracy of measurement; 


0.02 ^uH at an ambient temperature of 


Capacitance ranges 


100 pF 
1000 pF 
10,000 pF 
0.1 ft F 

0.5 pF at an ambient temperature of 
C and for C > 25 pF. 


Accuracy of measurement; 


Reading accuracy; 
Tube complement: 
Powering: 

Safety devices : 


— 0.5 70 in all ranges 
6CC31, 6F32, 6Z31 
120 V or 220 V, 50 c/s 

Mains fuse for 120 V, 0,4 A, 
mains fuse for 220 V, 0.2 A 
15 W 

260X190X145 mm 
5.2 kg 


Power consumption 

Dimensions: 

Weight: 
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I.The coils are connected in series and the inductance 
L!,b ~ Li + l-s + 2M is measured. 

The coils must be connected so that the directions of the 
windings are the same. 


2. The connections to one of the coils are changed ai 
inductance Lj’b = Li -f- i -2 — 2M is measured. 


The mutual inductance M is one quarter of the difference be- 
tween the results obtained as described above. 


If the coupling factor k has to be found, the following relation must be used 
(Li and L* are the individually measured inductances of the coils.) 

(M, Lib* Li},, Li, Ls must all be in identical terms /uH or mH.) 


inductance ranges; 


0.02 uH - 2.5 [j.Y\ 

2.5 uH - 12.5 ^H 
12.5 /j.Y\ - 100 uH 
100 pH - 1 mH 

1 mH - 10 mH 

± 2.5 % ± 0.02 ^H at an ambient temperature of 
18 c C to 25 °C 

OpF 100 pF 

100 pF 1000 pF 
1,000 pF 10,000 pF 
10,000 pF 0.1 ft F 

— 1.5 % ± 0.5 pF at an ambient temperature of 
18 C C to 25 °C and for C > 25 pF. 

— 0.5 % in all ranges 
6CC31, 6F32, 6Z31 
120 V or 220 V, 50 c/s 

Mains fuse for 120 V, 0,4 A, or 
mains fuse for 220 V, 0.2 A 
15 W 


Accuracy of measurement; 


Capacitance ranges: 


Accuracy of measurement; 


Reading accuracy; 
Tube complement: 
Powering : 

Safety devices : 


Power consumption 


nent I rubber insulated mains 
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Vzdalenost mista preruseni od prvniho konce je dana vztahem 
kde vzdalenosti jsou v metrech a kapacity v iibovolnych ale stejnych jednotkach. 

Pro vzdalenost mista preruseni od druheho konce plati anaiogicky 
Pfesnost mereni je dana pres nos ti pristroje a pfesnosti. s jakou je vyraben mereny kabel, tj. s jakou 
je dodrzena jeho memo kapacita. 


MiftiNf vzAjemn! ihdukChidsti a Cimitele vazby 

Dve civky Lx a Li ve vzdalenosti x jsou vazany mezi sebou vazbou. Casto je treba cinitel vazby k nasta- 
7 nnt urniemnou indukcnost M. Pri nastavovani vzajemne indukcnosti M se postupuje takto 


1. Qvky se zapoji do serie a zmeri se indukcnost 

L; b =U + U + 2M. 

Civky must byt zapojeny tak, aby smysl vinuti byl stejny. 


2. Zameni se privody jedne civky a zmeri se znovu 


Vzdjemna indukcnost M je ctvrtina z rozdilu zmerenych indukcnosti L^ a L* 

Mdme-li zjistit; k (cinitel vazby), dosadime do zname rovnice. 

(Li a L 2 jsou zmerene indukcnosti kazde civky zvlast') 

(M, L; b , Lib, Lj, L. ve stejnych jednotkach ptH, mH) 


0,02 pH - 2,5 ptH 

2.5 fiH - 12,5 

12.5 ptH — 100 <uH 
100 pH - 1 mH 

1 mH - 10 mH 

± 2,5 %, ± 0,02 pH pri teplote okoli 18-25 °C 

0 - 100 pF 

100 pF - 1.000 pF 

1.000 pF - 10.000 pF 

10.000 pF - 0,1 n F 

±1,5% ±0,5 pF pri teplote okoli 18-25 °C a C 

± 0,5 % na vsech stupnicich 

6CC31. 6F32, 6Z31 

120 nebo 220 V, 50 c/s 

tavnou pojistkou v sif. obvodu 

pro 220 V 0,2 A; pro 120 V 0,4 A 

cca 15 W 

260X190X145 mm 
5,2 kg 


Rozsah indukcnosti 


Presnost mereni 
Rozsah kapacit: 


Presnost mereni: 
Presnost odecitdni 


Napajeni 

iisteni: 


Pfikon 


Rozmery: 





Kapacitu privodu je mozno rovnez vykompensovat trimrem v,o, 
svorek : pripojime samotne privody a po dosazeni resonance 
stupnice. 

Prepinac K2 (obr. 1) prepneme na rozsah, ktery odpov.'da pred 
Knoflikem K1 se nastavuje citlivost el. voltmetru. Pri konecnem 
treba, aby nulo indikatoru byia uprostred stupnice v okoli Serve 
1,'cko vlevo je prodlouzena nula a vychylky uvnitr nej neplati pi 
u pine vychylky nem rovnez vhodne pro merem. V nekterych pr 
kovy proud a merny obvod je tlumen. Tim je zhorsena pfesnosl 

Knoflikem K3 ladime oscildtor a pri resonancmm kmiioctu. tj. 
niho pristroje odecitame pod ryskou ukazatele na pnslusne s 
nreoinace K2 ma pristroj samostatnou stupnici, takze 


jsime merit kapacitu kabelu na obou kona'ch. Misto preruseni vypocitame nasledujicim zpfl- 


celkova delka kabelu 

- kapacita namerena na jednom konci 

- kapacita namerena na druhem konci 
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Meric indukcnosti a kapacit TESLA BM 366 je elektronicky mericf prfstroj pro merenf kapacit a in- 
dukcnostf. Male rozmery a vaha jej predurcujf pro pouzitf v dflenske a opravarske praxi, Ize jej vsak 
pouzft i pro bezna merenf laboratornf. 


Prfstroj pracuje na principu resonancnfm. Merend indukcnost nebo kapacita tvorf spolu s vestavenou 
kapacitou nebo indukcnosti kmitavy obvod, na ktery se privadf vf napetf promenneho kmitoctu. Pri na- 
ladenf oscilatoru na kmitocet, ktery odpovfcla resonancnfmu kmitoctu kmitaveho obvodu, ukdze me* 
ridlo vestaveneho elektronkoveho voltmetru maximalnf vychylku. Ladicf kondensator oscilatoru ma 
stupnici cejchovanou v hodnotdch kapacit a indukcnosti, takze namerene hodnoty odecftdme prfmo 
pod ryskou ukazatele. 


Pred pripojenfm na s»€ se presvedcfme, zda je prfstroj prepojen na spravne sffove napeti. Prepojeni 
se provadf kotouckem prepinace na zadnf stene prfstroje. Otdcenfm sroubu uprostred kotoucku vo- 
lice kotouc uvolnfme a natocfme tak, aby cfslo udavajfcf spravne sffove napetf bylo pod trojuhelni- 
kovou znackou. Sroub potom opet zasroubujeme a tfm kotoucek zajistfme. Je-li kotoucek v poloze 
naznacene na obr. 2, je prfstroj prepojen na sffove napetf 220 V. V ndbehu serie byl u prfstroj u pouzit 
jiny typvolice napetf. Prepfnani se u tohoto typu voiice provadf po uvolnenf zajistovacfho kovovehopas- 
ku, vytazenfm prepfnacfho kotoucku a zasunutfm tak, aby cfslo udavajfcf napetf site bylo pod troj- 
uhelnfkovou znackou. Po prepojenf je treba opet pripevnit zajisfovacf pasek. Vedle voiice sifoveho 
napetf je sffovd pojistka a sffovd zdstrcka. Pri prepojenf prfstroje na jine sffove napetf je treba vymenit 
sffovou pojistku. Hodnoty pojistek pro napetf 1 20 V a 220 V jsou uvedeny v odstavci ..Technicke udaje". 
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INSTRUCTIONS FOR USE 

TESLA BM 208 


nAvod k ORSLUZE 

Stejnosmerny rozvod TESLA BM 208 ie zdroj. 
dovolujici plynulou regulaci napeti od 0 do 
500 V, pri maximalnim odberu proudu 300 mA 
do 250 V a 240 mA do 500 V. Napfeti nenl 

stabilisovano. Odber naslaveneho napetl je 
niozny ze 4 paru vystupnich zdlrek. Je mozne 
mereni proudu ve vsech 4 vetvicn, jakoz i 
proudu uhrnneho. Krome toho jsou vyvedeny 
zdirky pro sit a tri nejbSznejsi zhavici napeti. 
Stejnosmerny rozvod TESLA BM 208 nalezi 
do fady laboratornich pristroju, konstruovanyclj 
v panelovem provedeni, takze jej lze^ s jinymi 
podobnymi pristroji seskupovat. Ma siroke po- 
uziti ve vsech oborecb elektrotecknickeho pru- 
myslu. Pouziva se s vyhodou pro napajeni ruz- 
nych slaboproudych zafizeni v laboralorich pri 
pokusnych a vyzkumnych pracich, v opravafske 
praxi apod. 


STEJNOSMERNf ROZVOD TESLA BM 208 


The D. C. power supply 
a current source of continuously controlbunc- 
output voltage from 0 to 500 V at maximum 
300 mA up to 250 V and 240 mA up to 
500 V. The delivered voltage is not stabilized 
and is connected to 4 pairs of output sockets. 
Tile currents and voltages of any of these 
outputs can be measured with the built-in 
instruments which also can indicate the total 
output. Sockets are fitted also which carry 
the mains voltage and 3 different commonly 
used A. C. filament voltages. 

The D. C. power supply TESLA BM 208 is 
built as a laboratory instrument. It is an in- 
dependent panel unit and can be combined 
with other TESLA instruments to form a la- 
boratory test assembly. 


Description 

Two rectifying valves are applied in the power 
unit in parallel connection to supply via a 
smoothing network: 


zapojene 


V pristroji pracuji dve paralelne 
elektronky AZ 12 jako dvoucestny us 
Filtracni retez zarucuje pri zatizeni: 


D. C. POWER SUPPLY TESLA BM 208 








ELECTRICAL COMPONE 


[implement: 2XAZ12 
np: 12 ml A 

onsumption (no load) : 85 W 
lupply : 120 V or 220 V A. C., 

mains fuse 4 A — for 220 V 
8 A — for 120 V 
H. T. fuse 600 mA 
width 490 mm 
height 230 mm 
depth 340 mm 

36 kg 


Resistors 


atkou v sifovem pri 

0 V - 8 A) 
aojistkou 600 mA 




Carbon 


Dimensions : 


Carbon layer resistor 
Carbon layer resistor 


aasuring instrument 1 
sed instrument. 


rered with the i 
according to the 
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jite zkousenv material, proveifte umidy 
zkrat raezi yodlvou koncovkou isola- 
toru a zemnicf svorkou. Zkrat se pro- 
vadf pomocf tvfe z isolafnfho mate- 
rialu (vinidur) 1 m dlouh£, zakonfene 
kovovou spiCkou, ktera je spojena iso- 
lovanym vodl£em se zemnicf svorkou 
zdroje G (obr. 5). 


[. ) into the upper position. 
DI indicates that the fila- 
■ctifving valve is on. After 
hree seconds heating of the 
ransformer may be switched 
■h V2. The neon lamp D 2 
ie H. T. circuit is operative. 

control K clockwise the 
is raised to the required 
indicated by the voltmeter 
e panel of the control unit, 
if the loading current is in- 
■ deflection of the milliam- 


When the test is terminated, before 
the sample of the tested material is 
removed, it Is necessary to short-circuil 
temporarily the ball terminal with the 
earth binding post. Such short circuits 
are best made by using a rop I metre 
long made of insulating material (pla- 
stics) and fitted with a metal tip which 
is connected via an insulated conduc- 
tor to the earth binding post G (Fig. 5) 
of the H. T. source. 




A. the protect!- 






TR 103 20k 'B 
TR 103 M3 
TR 503 50 'R 
TR 611 50/B 
TR 503 50/B 
TR 503 50/B 
TR 503 50/B 
TR 103 M5 
TR 103 lOk/A 
TR 103 1M/B 


Carton layer resistor 
Carton layer resistor 
Wire-wound resistor 
Wire- wound resistor 
Wire- wound resistor 
Wire-wound resistor 
Wire-wound resistor 
Carton layer resistor 
Carton layer resistor 
Carton layer resistor 
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ssible circuits a 
(above 500 M( 


obvodech a na vyssich kmitoctech (nez asi 
500 MHz). Antenka se pfi mefeni vzdy 
vysune z horni casti statoru. predni cast 
krytu slouzi k ochrane motyloveho obvodu 
pred vlivy prostfedi a pripadnym mecha- 
nickym poskozemm. Pred merenim se 
odejme pootocenim a vysunutim. 


surements on les 

approximately). E 
antenna should always be pulled out fr< 
the upper part of the stator. The front pi 
of the cover serves for protection of t 
butterfly circuit against the influence 
the ambient atmosphere, and agaist mecl 
nical damage. Before measurement it shot 
be removed by a slight turn and pull. 


b) With the meai 
a part of the 1 
of the source 
find various 


onnncl merncho okruhu odebi- 
obvodii zdroje kmitoctu cast vf 
, cci| sc nnV/.e projevit riiznym 
an pfimo ve zdroji. Na priklad 
itorti sc pfi resonanci priblize- 
1 ( ■ r n i’ h o lndhncho okruhu prudee 
vcllkost infizkovcho nebo ano- 
proudu. eoz Ize indikovnt ell- 
Tohoto zpu- 
taci-li vvkon 


insuring circuit at resonance 
H. F. energy in the circuits 
e is consumed, and this can 
kinds of response in the 


of grid 
'sonance 


occurs 


dovcho 


the approaching tuned measuring 
and this can be indicated by i 
tive measuring instrument. This 
of indication will be used, if the 


i pristroje: 
uiijenie. 
cteliic vvchylci 


If measuring the frequency of a generat 
the oscillator of which is not accessib 
its output should be fed to a loop and ■ 
approach the loop with the wavemeter ir 
suitable distance from the oscillator circui 
provided the proximity of the waveme' 
does not affect the oscillator frequeni 
If the measured frequency is in the ran 


Merime-li kmitoeet generatoru, kde osci* 
"lator neni pristupny, vyvedeme jeho vystup 
do smycky. k niz se vlnomerem priblizu- 
jeme. Pri mereni kmitoctu oscilatoru staci 
se priblizit vlnomerem na vhodnou vzda- 
lenost k jeho obvodum, ovsem tak, aby 
se pfiblizenim vlnomhru k obvodu oscila- 
toru nezmhnil jeho kmitoeet. Je-li mSreny 


the calibration 


jo moznc butr podle 
rovnombrnc stupnici, 
ta stupnici s pfiniyin 


■citani kmitoctu 
.'hovni kfivky na 
,o primo v MHz 
nim s mensi pro 


aid of 


;h is provided for 





litofet v. rozsahu od 200 do 400 MHz, 
bllMme se ke zdroji jednim lamenem 
itylovflio obvodu. ]e-li mfreny kmitocet 
S5i nez asi 500 MHz, stafi se priblizit 
tenkou, vysunutou z horni fasti statoru. 


from 200 to 400 Mc/s, the source should 
be approached by one arm of the butterfly 
circuit. 

If the frequency exceeds about 500 Mc/s. 
it is sufficient to approach the measured 
circuit with the antenna pulled out from 
the upper part of the stator. 

We approach the measured source with 
the wavemeter while turning the knob 
until a distinct, smoothly varying, meter 
deflection is obtained. The wavemeter is 
to be tuned to reach a maximum deflec- 
tion, and the reading can be taken either 
directly from the scale, or — which is 
more accurate — with the aid of the cali- 
bration curve. The resonance of the tuned 
circuit can also be reflected in the beha- 
viour of the measured source, in a drop 
of oscillator grid current, for instance. Then 
this change can be used for indication of 
frequency instead of the meter deflection. 


ladime obvod ve vets! vzdalenosti 
e, aby pripadnym prudkym vzrust 
du se neposkodila dioda, prip. merit 
ve nestaci-li vychylka meridla ke : 
:mu urceni resonance, priblizime 
- obvod blize ke zdroji. 


deflection 

indication 


of resonance, 


lnomfr prlbliiime k merenemu zdroji a 
fitom ot&fime knoflikem, ni se objevi 
fetelna, plynule se mfnici vychylka mf- 
idla. Vyladime na maximalni vychylku 
nfridla a odeftemc kmitofet butf pfimo na 
tupnici, nebo pfesnfji pomoci cejchovni 
trivky. 

desonance ladfneho obvodu se maze pro- 
levit l v mffenfm zdroji. napr. zmSnou 
m'fivikovfho proudu oscilatoru neb podobnf. 
Tnto zmena pak mule sloul.it k indikacl 
kmitoftu misto vvchylky mefidln. 


U nejvyslich kmitoctu mericiho rozsahu 
(asi od 500 MHz vyie) se muze projevit 
krome hlavni resonance, jejiz prubeh je 
velmi ostry, i parasitni resonance, ktera 
je ale znafne mensi, takze ji lze snadno 
odliSit. Pro kmitocty vySsi nez 900 MHz 
se zacina parasitni resonance projevovat 
znatelne, takze v rozsahu od 900 MHz do 
1300 MHz lze pouzit absorpcniho vlnomeru 
jen jako indikatoru kmitoftu. 


very steep, 










Botentiow eter for anode voltage fine setting 
Botanticneter for calibration fine set ting 
Berforaance switch 
Coaxial input connector 
Barth socket . 

Bangs switch 
»ilot lamp 
Mains switch 
Amplifier output sockets 




APPLICATION 


correction of the frequency response curve by chokes , 3 For raising 
the stability and for equalizing the frequency response, a fre- 
quency-dependent inverse feedback which controls also the meter 
circuit is applied from the anode of the final amplifier stage 
to the cathode of the first amplifier stage. The amplification of 
ltm frequencies is suppressed approximately 4 x by the inverse 
feedback. 

In the range of higher frequencies, the inverse feedback becomes 
frequency-dependent and its effect is reduced, thus compensating 
for the amplification drop at these frequencies. For the cali- 
bration of the amplification, an incandescent lamp stabilizer is 
employed which is powered by the mains transformer. The output 
voltage is approximately 0.9 ¥ AC and is connected over a divider 
to the input of the cathode follower.! To improve the stability, 
the anode voltage is stabilized electronically and the heater 
voltage by barretters. 


This instrument is designed for the measurement of AC voltages * 
from 0.1 mV to 300 V within the frequency rang* 20 c/i to 3 l!c/s. 
It can be applied, for example, for amplif icat: an and frequency 
response measurements, etc. The meter of the instr sent is cali- 
brated also in terms of dB, so that it can be appl-jd as & level 
meter - dB meter. 

The advantage o£ this instrument is its high input resistance 
which enables the measurement also of sources of high internal 
resistance. 

As an amplifier, the instrument can be applied for the amplifica- 
tion of AC voltages up to a maximum frequency of approximately 
6 Mc/s. 


BLOCK SCHEMATIC DIAGRAM 


The TESLA BU 384 millivoltmeter consists basically of a cathode 
follower and a four— stage wide— band amplifier, to the output of 

is connected an AC voltmeter, the microammeter of which ope- 
rates in connection with germanium diodes in incomplete bridge con- 
nection. The voltage to be measured is brought over an isolating 
capacitor to the grid of the cathode follower (within the ranges 
1 to 300 mV, directly} within the ranges 1 to 300 V, over a 60 dB 
high-resistance divider). The isolating capacitor is rabsd to with- 
stand 1000 V, l.e. the total of the DC voltage and the peak of the 
AC must not exceed thiB value. Behind the cathode follower is a 
six-stage lowHPesistance divider stepped-up in 10 dB steps, from 
which the voltage is fed to the input of the four-stage amplifier. 
3he first three stages operate as a conventional voltage ampli- 
fier, the fourth stage, which has no shunted screen grid and ca- 
thode, operates as a currsnt amplifier for the meter of the in- 









, switching on the instrument, approximately 
;e to allow for amplifiodtlon atabiliaation, 
accuracy of measurements as listed, 
isasuring voltage is connected to the input « 
coaxial cable (included in the accessories), 
leads terminating in banana plugs, 
sads with banana plags are employed, then th< 
He chassis of the measured object has to be < 
hing terminal D, and the other lead to the c« 


joteefciv© devices; 


jefore carrying out a measurement, it is assent 
Instrument to heat up for 15 minutes. The insti 
Khe mean value of the voltage fed. to the input. 


regard to the errors -which could be caused. Cpnnec 
xial cable is advantageous if its relatively high 
irrelevant, e.g. for measurements at lower f re quer 
ces of low internal resistances. If the capacitanc 
necting leads at a certain frequency is no longer t 
regard to the internal resistance of the measured 
additional error gccurs. The diagrams in Pigs. 9, 
srlva information about the frequencies and source 


COSKBSTIOST TO THE MIHS 


Before connecting it to the mains it 
that the instrument has been set to 
The setting is carried out by turn- 
ing the disc of the switch which is 
on the back panel of the instrument. 


divider is measured in 


The voltage across a 
the following setup: 


R.lOkQ 


the! pilot lamp P 










PS 







millivoltmeter and, 
luses a voltage drpp in « 
rthing sockets of the two 
on the measured voltage w] 

are interconnected. 


From the given example it is obvious that the application of in- 
dependent leads is advantageous at higher frequencies, provided 
they are kept as short as possible. 

When setting up a measuring assembly, great care must be taken 
to prevent the introduction of hum into the input circuit of the 
millivoltmeter by incorrect connection of the earth leads. Hum 
can be caused, for example, by the equalizing current between 
the zero conductor (connected in the mains receptacle to the 
chassis of the instruments) and the actual zero potential of a 
separate earth connection which is unsuitably employed. 

An example of unsuitable connection (for the measurement of the 
output voltage of a generator) is indicated in Fig. 7. 


It is also essential to ensure that the .ace -3 
leads do not form large loops in which extei 
could produce induced voltages. It is recomis 
active and earthing leads in parallel close 


Setting the minimum of the interfering signals 

The tubes of the amplifier are heated by AC. ^i^reg^d to the 
high sensitivity of the amplifier, it is impossible ^prevent 
completely the penetration of interfering AC voltage (hum) into 
the grid circuits of the tubes. This interference is caused either 
by the heating, 0* by the stray field of the mains transformer. 

In addition, also the inherent noise of the large resistors in 
the input circuit of. the instruments becomes active. These two 
factors (hum and noise) produce an interfering signal which ap- 
pears as a deflection of the meter, even when there is no voltage 
connected to the input of the ailliWltmeter. On the back panel 
of the ins trument -is a control marked R59- (see Fig. 8) for set- 
ting the minimum of the interfering signal. 



The setting 'has to be carried out w: 
ecreened by a metal- cap and with th 
1 ml. 

When exchanging the tube 31 or *2, 
carefully, as all tubes of this tyi 
achievement of the lowest possible 


it is essential 1 tsr select it 
>'e are not suitable for the 
interfering signal. 


as an amplifier* 

— 

nserted into the active socket, 

tomatieally disconnected. 9 m frequency Mo ^^thi| 
.« is essentially flat from 20 c/s to 3 
raided the capacitance which Is connec 
T . - «s as an T*. With a smaller degree o. 

Jf i- th. -am— - 

t frequencies up to 6 He/e. 
n as a level meter C« *«ter)» 


t mV across & resistance 

zero level is — — * “ * J^.1 " ho « i. W 

of 600 ohms, 0 " 774 0 employed for comparison. The 

range and during the .^suremen ^ the vol tage on the mea- 

setting "0 dB« is carried out by chang n» 

sured object. 


Calibration of the instrument: 


ail ^ S librated by the makers by the us. of pre- 

Ehe millivoltmeter £«> Trall sitoryand long-term stability 
oise laboratory of inve rse feedback-raid by the 

Z STS “ “ohlol th. —» W - the ^lllvolt- 

meter. with the built-in calibrating wl- 

"» — - pevio™^. w ** 

tage source of 50 o/ J „ n nnector is screened, 

position "E" whilst the must 3W ing to the red 

The needle of the mete wiu be ne cessary to adjust the 

calibration mark, otherw ^ ^ pane l of thd instrument, 

potentiometer K which is on instrument set to any 

The calibration can be carried out with 

of the ranges 1 V to 500 V. instrument is changed 

Also when the mains -^^/Ltrument , so as to elimi- 
it is recommended to rec ffi8ximum ± 3 % at ± 10 % mains 

nate an additional error which is max 
voltage changes. 

Frequency dependence of vhe deflection- 

^vonucncv-dependent » This dependence 
The germdnium diodes are 0 / the rectified voltage, 

changes according to the magni ^ ^ carr i e d out only for cez> 
Equalization of f 1 " “ S ^ llivoltBe ter this im carried out *** 
tain yoltages - in the smaller defleotiomm* there- 

full-scale deflection of^ter^F ^ 

fore, the frequency . aeaJlur em«atB it is necenwry to 

measurements according to the diagram in 

Fig..i5. 





L WITH COAXIAL CABLE 


R WITHOUT COAXIAL CABLE 


V ERROR GR£ATBimAN1% 
ERRORLESS THAW f% 


Hill 


L WITHOUT COAXIAL CABLE 


R WITH COAXIAL CABLE 


Chocking of the anode voltage* 


The stabilisation of the anode voltage is set so that at mains 
voltage changes by + 10 % the anode voltage fluctuates by maxi- 
mum + 0.5 %• 

As in time ageing of the tubes can cause' greater changes (and 
these can adversely influence the accuracy at higher frequencies) , 
it is recommended to check the anode voltage from 1 ime to time 
and if necessary adjust it. fhe checking is carried out by set- 
ting the performance switch B to the position "A" (with any mea~ 
suring range selected without disconnecting the measured voltage), 
She needle of the meter must swing to the red calibration mark - 
otherwise the deflection will have to be adjusted with the po- 
tentiometer A s 












Standard 


Value 


R 34 carbon layer 25’ kQ 

H 55 carbon layer 250 Q 

R56 carbon layer 500 Q 

R3? wire-wound 64 Q 

RJ8 wire-wound 200 Q 

R39 potentiometer 64 fi 

=40 carbon layer 1 kQ 

R41 carbon layer 200 k£ 

R42 carbon layer 200 k£ 

R43 carbon layer 1 kQ 

R44 carbon layer 200 k* 

R45 carbon layer 100 kj 

R46 carbon layer 50 kfi 

R4? carbon layer 200 kj 

R48 wire-wound 64 8 

R49 wire-wound 52 Q 

R50 carbon layer 12.5 ^ 

R51 wire-wound 52 Q 

R52 carbon layer 100 k 

R53 potentiometer 100 k 

R54 carbon layer 40 kQ 

H55 potentiometer 1 kQ 

R56 wire-wound 6.4 k 

R57 wire-wound 16 Q 

R5*8 • carbon layer 560 k 

R59 carbon layer 250 fi 

R€0 carbon layer 125 £ 

R61 carbon layer 10 Q 

R62 carbon layer 250 £ 

R63 carbon layer 250 £ 

S64 potentiometer lin.500 £ 
R65 potentiometer iin.32 Q 
R66 potentiometer 52 Q 

R67 carbon layer 10 8 

R68 carbon layer 12.5 

R69 carbon layer 10 Q 

R70 carbon layer 10 Q 


No. rype Yalua Batt.loaA . Standard &R 

HI carbon layer 

10 m 

0.1 V 

£2* 

1*681 01 108/C 

R2 carbon leyey 

9*7 kfi 

0.1 V 

ii* 

IK feil 01 9k?/D 

Rj carbon layer 

10 Q 

0.05 V 


m no 10 

E4 wire-wound 

is. g 

0.5 -W • 

« 

m m is 

R5 carbon layer 

100 fl 

Oil W 

> 

fa in loo 

R6 carbon layer 

10 Mfl 

0.1 w . 

8 2% 

IK 681 01 108/0 

R7 carbon layer 

500 0 

0.25 W 

- 

st ioi 500 

R8 carbon layer 

3*2 kQ 

0.25 W 


Si 101 u$2 

R9 resistance strip 

20,23 Q 

- 

t S*' 

1AV 679 28 

RIO resistance strip 

4374.7 Q 

'> 

i 5% 

111 679 24 

111 carbon layer 

8 kQ 

0.25 1 

- 

St 101 8k 

812 carbon layer 

20 Q 

0.25 W 

- 

St 101 20 

R13 carbon layer 

10 kQ 

0.25 W 

- 

TB 111 10k 

S14 oarbon layer 

2 HQ 

0.25 W 

- 

St 101 28 

815 carbon layer 

100 Q 

0.25 W 

- 

TB 101 100 

R16 carbon layer 

10 0 

0.25 » 

- 

fR 101 10 

Rl? carbon layer 

6.4 kQ 

0.5 w 

- 

£R 102 6k4 

R18 oarbon layer 

23 kQ 

0.25 1 

- 

St 101 25k 

819 oarbon layer 

300 kQ 

0.25 W 

- 

IS 101 M5 

R20 carbon layer 

4 kO 

1 Y 

- 

St 103 4k 

E21 oarbon layer 

100 Q 

0.05 Y 

- 

St 110 100 

822 oarbon layer 

4 kQ 

0.5 W 

- 

m 102 4k 

823 oarbon layer 

ioo'q 

0.25 V 

- 

SR 101 100 

124 oarbon layer 

25 kfi 

0.25 W 

- 

St 101 25k 

823 oarbon layer 

5*»kQ 

0.25 * 

- 

St 101 16 

SSS oarbon layer 


1 w 

- 

TB 103 Ik " 

827 oarbon layer 

100 fi 

0.05 1 


St 110 100 

828 oarbon layer 

100 fi 

0.25 W 

. - 

fR 101 100 

829 oarbon layer 

2*5 Sfl 

0.5 » 

- 

fR 102 2k5 

83© -carbon layer 

25 kQ 

0.251 

- 

fR 101 25k 

831 oarbon layer 

500 kfi 

0.25 1 

- 

Si 101 85 

892 oarbon layer 

100 Q 

0.05 1 

- . 

St 110 100 

833 carbon layer 

6.4 kfi 

0.5 » 


St 102 6k4 





Tolerance 


Value 


slectrolytic 


C21 

022 electrolytic. 
025 paper • 

024 trimmer 

025 paper 
C26 paper 

02? electrolytic 

028 MP box-type 

029 ceramic 


C51 paper 

052 trimmer 
055 trimmer 

054 trimmer 

055 trimmer 

056 paper 

057 paper 


6F52 

6L41 

14TA51 

AZ11 

V255-12-18 
3HN41 
6V/0.05 A 
2.5 V/0.075 A 
500 pA DHR8 ^ 
0.4 A/250 V for 
220 V 

0.8 i/250 V for 


Tube XL, E2, B3* B*i E 5, 
Tube B6 
Tube E8 
Tube E9 

barretter E10, EH 
germanium diode B12, El? 
Pilot lamp 


No. Type Value 

Max. load Tolerance 

Standard fiSR 

R71 resistance strip 1, 

,385.3 Q 

- 

+ 0.5 % 

1AF 679 29 

1?2 resistance strip 

437.6 Q 

- 

+ 0.5 % 

1AP 679 25- 

R73 resistance strip 

138.4 Q 

- ■ 

± »,5 % 

lAP 679 26 

R?4 resistance strip 

43.77 Q 

- 

i '0.5 % 

1AF 679 27 

R75 potentiometer 

680 Q 

0.2 W 

- 

WN 790 25 680 

R76 |j$$j|ntiometer 

470 Q 

0.2 W 


m 790 25 470 

R 77 wire-wound 

500 Q 

1 W 

± 2 % 

TR 502 500/C 

R?8 wire-wound 

500 Q 

1 w 

±2% 

TR 502 500/C 

R79 carbon layer 

1 kQ 

0.1 w 

- 

TR 111 lk 

R80 carbon layer 

1 kQ 

0.1 w 

” 

TR 111 lk 

Notet Ra a R67 or R68 






05 HP box-type 

4pl 

06 electrolytic 50pP 

07 trimmer 6 pP 

08 trimmer 6 pi 

C9 electrolytic 

100 |*I 

010 electrolytic 

50 pi 

o.l pP 

011 paper 

012 electrolytic 

50 |»P 

013 rtteotrolytlo 

100>P 

014 electrolytic 

50 fa 

015 »«*>•* 

0.1 fir 
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DESCRIPTION 

usmernovocem, ^ !"f^t _ consis ‘f of the bridge proper, an omplifier with 
>;c o goivono- e = lfl ® r ' an «• F. oscillator, on appropriate power source ond on 

indicotmg galvanometer, All these parts are fitted into a colon 

Bridge 

, , - , ■ Ilrrl th . e , brid 9® = ovef s two decades. The bridge consists 

ttr tvor. vlostn, ° f m ' s,or * and a calibrated potentiometer For the 

meren, kopaeit ts measurement of capacitances, a standard capacitor of 10,000 pF 
stor 10.000 pF " S e" d 7 n r ,ol resistorfor compensating dielectric losses are 

nrLTn",' m c nductonces TJi * b ^ 9 ! branches - For the measurement of 
normal 0,1 pF inductances, another standard capacitor of 0 1 uF ond if ne- 

uhlu paraleine c « ss ^- ° l*^ var .;f'® resistor for loss compensation and con- 

n io A*"' '?• this branch IT It th % standord ^Pocitor are switched into 
m mdukcnosti. th ^ br ° ncb ® f * b ® bndge. Consequently the switch K 4 has two 
positions for inductance measurements. 

Amplifier 

it a in- built-in IplTfferT*™ 6 "* ° f copocitances and inductances, the 

ridavym rements !*. 

agondiy omplifier Has'* two 
vm stu- nol of the bridge 




^WSXSRt* 1 !: t 
KJf “TSsr * 

nrost wiiovate. Druhy stuped j* elektronfco EBL 21 IO i 


ooernto. « i ', , ""'='cus aurmg resistance measu- 

operates oniy if the measuring current is A; C. The 
. ll . co . n be conn «cted into the diago- 

“A C ”) Th* IIm*' t " i e , 5w '* cb K 3 (in its position morked 
in the anode Ir 'f 9 ? °l. th . e amplifier * fitted with a tube EF 22, 
by a volume c™ll # L^'l iS LC fil,er ' This filter is followed 
In the second M! ^ * e «' n fl ,tht sensitivity of the instrument, 
o triad. ^ ompJfie r 09 T L 0 il e .tube EBL 21 operotes as 

of i he bridge for' sulKt hi *- h % ,ub * recti f ies ‘ he output si 9 nal 
9 supplying the indicating galvanometer. 

A. F. oscillator 

in the usua^mann*r , * er0 #u* W '! b on circu 't which is connected 
bridge XIvTa r ** i ube EF 22 ‘ This oscillator feeds the 
suring current, of °" d ° me °‘ 

Power supply unit * 

rscti^l 'valv^AZ Tin Unit cont ° ins th e mains. transformer, the 

star, ond copoc^rsfhUn Sm °° th . in9 network made up ° f ^ 

and filament cSS Jo ^PP'i« ^e anode voltage 
of the tubes and also feeds the selenium 




ESf* ^°. dovi ' n °P 6ti pr ° «$ilovoc. ihovici nopet; pro ciek- 
't ™ ?? p6 " Pr ° such * usm ernovoc. ze ktereho se no- 
PQji muslek pn mdreni steinosmernym nopetim. 

Gcivonometr 

at:ZT r J e n . 0,m6lni ,uckov V pns.ro, s nulou uprostFed tofcze 
din ml.?' °p d P or “. 1, e) nosm ernym nopetim indikuje^ smer 'rczlo 

Srrj: merem s,t,dov ^ « w* a • 

PitMTjienstvi 

fStofSli*- 1 PfiS l r0)i d ° d6v6no sif ovd snura , Flero" 
o socek $ nahrodmm. pojistkomi pro vf 220 i 120 V. 

Pnpojeni no sir 

Pied piipojenim no sif j e nut ne pristroj ^ 

prepnout no jrrtenovite nopetrsite pre- 
pojovocem nope.,. umfstenym no zadni 
t,ron * prist, Oje. Pfepnutf provedeme po 
uvolneni zojisfovaciho koveveho pdsku, 
vytaienim o rosunutim piepinoeiho ko- 
.oucku tok, oby Ci’slo uddvojici napeti 
byl ° P05taueno P«>ti trojuhelnickove 
inoeco (obr. 2). Zajiifovoci pdsek ope. 
pnpevnime. Vlevo vedle volice nopeti 
ie sifovd pojistko P o dole sifova zb- 

U,Ck °' Vpravo ° d voliie je onodovo ' 

POJ'S.ko Po (obr. 3). 

Sif lapindme k noil, kern K 2 povy.aze- 
n.m nebo Pootocenim doprovo), pFicemz 
Se roilvi *' Jignolni iarovko Z. 

* ml ‘ « ■» och™„„* 


ZSSftSJS** ** brtd9e ' •*— - D - c - 

Galvanometer 

l^'rssn sL"r-w»„? fel ,„ menl „ ilh 

Accessories 

fpa7e'fu S se CO cort r Wges P for 9 IZoVa^S ' ° fabdc , bo 9 with 

bridge as stondord accessories X ° re SUpp,ied wi,h ,he 

Mains connection 

its^poweAuonl 9 * ' S . SW ' tChed on it is necessary to ascertain that 
J P ^ SUPPly un,t ,s Qd °P‘^ t, the available mains voltage. 

The mains voltage selector is on the 
back of the instrument. If necessary the 
voltage can be changed (after the se- 
curing metal strip has been removed 
temporarily) by * pulling out the disc of 
the selector, turning it and then inser- 
ting it in such a way that the triangular 
mark above it points to the required 
voltage (Fig. 2). Then the securing strip 
must be replaced. Next to the. voltage 
selector are the mains fuse “P" and the 
power receptacle "A, C“. The anode 
fuse "Po" (Fig. 3) is on the right-hand 
side of the mains voltage selector. 

To switch on the bridge, the knob K 2 
is operated (pulled out or turned clock- 
wise) and simultaneously the pilot lamp 
4 lights up. 

The framework of the instrument is con- 
nected to the protective conductor of 
the 


cn 


j Obr. 3 


MEftENI 

Mefeni odporu stejnosmernym napetim (obr. 4) 

Stejnosmernym nopetim Ize merit veskere 
ohmicke odpory, bez ohledu no jalovou sloi- 
ku. Mereny odpor pripojime no svorky Xric 
a vytaienim (pootocenim) knofliku K 2 uvede- 
me pristroj do provozu. Prepinac K 3 pfeane- 
me do polohy = a prepinac K 4 zapneme do 
polohy R. 

Knoflikem K 2 nastovime citlivost tak, oby ruc- 
ka galvanome.ru nebyia vychylena az no do- 
raz. Merny potenciometr postavime pribliine 
do stfedni polohy a prepinacem K 5 prepneme 
ao te polohy, " ve ktere je vychylko galvano- Obr. 4. 

metru nejmensi. foodie potfeby zvysime citlivost 
knoflikem K 2. Nastavenim potenciome.ru K 1 (hrube velkym knot- 
likem o jemne molym knoflikem) vyvaiime most tak, oz rucka ool- 
vanometru ukozuje no nulu. Pfi takto vyvozenem moste odecteme 
udoj no stupnici knofliku K 1 a nosobime ho cislem, no kteta 
ukozuje sipka prepinoce rozsohu K 5. 

Pri mereni stejnosmernym napetim jsou funkce knofliku K 6 a K 7 
vyrazeny a nezdlezi no tom, jak jsou knofliky nastaveny. 

Mdreni vet mi malych odporu 

Pri meieni velmi molych odporu je nutne dbdt, aby byt vyloucen 
v.iv prechodovych odporu. Veskere tyto odpory meiime tak, ie pro- 
vedeme dvoje .'mereni. Za prve zmeiime piechodove odpory tok 
ze prepinac K 5 postavime do polohy 0.1 9. a svorky Xr ic spoiime 
nokratko sitnym drdtem.- Nyni vyvdzime most a no stupnici K 1 
odecteme prechodovy odpor Rp. Piepinoci piistroje dole nemani- 
pulujeme, zkracovaci drdt odpojime ze svorek Xuc o no jeho 
misto pripojime maty odpor. ktery mo byt zmeien. Knoflikem K 1 
most znovu vyvaiime a odecteme nomeieneu 
hodnota meieneho odporu je pok rozdi! obou 
tedy 


Fig. 4. 


MEASUREMENTS 

Measurement of resistors with D. C (Fig. 4) 

Resistances can be measured with D. G re- 
gardless to the reactive components. The te- 
s'stor which has to be measured ft connected 
to the binding posts marked "Xi u C *. The 
onoge *s rantehed on by puiiing (or rotating) 
the knob K 2. Then the switch K 3 is set to 
the position marked *0. C * and the switch 
fv 4 to the position marked *R W . 

With the knob K 2 such a sensitivity is selected 
thot the galvanometer does not indicate tali 
scale deflection. The measuring dial K 1 is set 
approximately in the middle position and such 
.k j ,, .. Q P«'*‘on of the range switch K S is selected 
that the deflection of the galvanometer is as small as possible 
By increasing the sensitivity, if necessary, and by balonctaa the 
d£tan °Hr in9 , * he di0! K (operating both knobs® the 
fesuK^f ih * H 9olvQnorne *f r '* '«*uced «o zero. To obtain the 
k f a m ! osu,e ?*"*- ,he reod,n 9 «•» the dial K 1 is muili- 
phed by the setting of the range switch K 5. 

During measurements with D. C the knobs K 6 and K 7 are in- 
operative, therefore their settings are irrelevant. 

Measurement of very small resistors 

During the measurement of 
eliminate 
small 
sistance 






Mifani odporu sliidavym nopelim 

Stiidovym nopetim Ire mrl ; poure odpory ciste ohmicke nebo od 
pory s vehm molou sloikou knonolni nebo induktivni. Mefeny od- 
por pripojujeme 'ovnej nc worky X»tC. piVpinac K 4 zustone 
» polore R, piepjpoc K 3 p.epneme do polohy Potenciometrem 
K 7 noriovime menyi citlivost !ok, aby rucko golvonometru nebyla 
vychyienq oi no doroi Pfepinacem K 5 nojdeme polohu, pfi ktere 
je vythylko rucky ne t nu.nji a knoflikem K 1 vyvdiime pak mustek 
no nu'u. Knoitikem K 7. zvysime dtlivost a opetnym dostavenim 
potenciometru K 1 mustek znovu vyvb/ime. Jestlire je potencio- 
metrem K 2 nastovena ve s kb citlivost resilovoce, nevrdti se rucka 
golvonometru na riulu cor je rpf, sobeno vlostnim sumem zesilo- 
voce, a pok vyvdiujeme most no nejmensi vychylku, bez obledu 
na to, je rucko neukoruje no nulu. I v tomto piipade jsou poten- 
1 K 6 o K 7 mtmo provoi o nezdleii no jejich postaveni. 


Numeienou hodnolu odecitome jii zndmym zpusobem. 


Mdteni kapocit (obr. 5) 

•Capacity se meii pome stfidavym napefim o pfepinac K 3 musi byt 
proto v poloxe Pfepinac K 4 pfepneme do polohy C o mereny 
kondensoior pripojime no svorky Xrlc. Potenciometrem K 2 no- 
ltoWm * **«• molou ciilivos*. oby rucka golvonometru nebyla vy. 
chylena oi no doroi, Pfepinacem rozsohu K 5 pfepneme do po- 
ohy nejmensi vychylky indikdtoru a most vyvaiime potenciometrem 

* 1 Citlivost resilovoce zvyiime a opetnym dostavenim knofliku 

* I vyvdtime most fteloie mireny kondensdtor md ur&te itrdty 
v dteiektriku, je do scrip s mernym kondensdtorem zapojen pro- 
menny odpor K 7. kt-ym j* mcfns most pf B1 nd fczove vyvdiit. 


Measurement oi resistors with A. C. 

Only resistors with very low or practically no inductive or capacitive 
components con be measured with A. C. The resistance to be 
measured must be connected to the binding posts "Xsuc" and the 
switch K 3 set to the position "A. C.“. Then a low sensitivity is se- 
lected {with K 2) in order to obtain a small deflection of the gal- 
vanometer. After the position of K 5 has been found at which 
the deflection decreases to the lowest possible value, the sensitivity 
is increased and the bridge is balanced by operating the dial K 1. 
Finally the maximum sensitivity is set and the setting of K 1 is 
corrected if necessary. At maximum sensitivity the pointer of the 
galvanometer does not return to rero when the bridge is comple- 
tely balanced, owing to the internal noise level of the amplifier, 
therefore the bridge must be balanced to achieve the lowest pos- 
sible deflection. The positions of the knobsJC 6 and K 7 are irre- 
levant. os both these controls are inoperative during the measure- 
ment of resistors. The result of the measurement must be ascer- 
tained os described in the previous section. 


Measurement of capacitors (Fig. 5); 

The measurement of capacitors can be carried out with A. C. only, 
therefore the switch K 3 must be set to the position marked 
A. C-. The switch K 4 is in the position *C“ end the capacitor 
1.°* *° be meosufed is connected to the binding posts 
Xstc . First a low sensitivity is selected with K 2 in order to pre- 
vent overloading of the galvanometer. Then such a position of the 
tange switch K 5 is found at which the deflection decreases to the 


; ~ ine aeiieo?on decreases 10 tne 

lowest possible value. After increasing the sensitivity with K 2, 
the bridge is balanced by operating the dial K 1. As the capacitor 
W * C k* ,n 9 measured has always a certain amount of losses 
caused by its dielectricum. a variable resistor K 7. is connected in 
senes with the standard capacitor. This resistor is suitabie for ba- 
lancing the phase relations of the bridge. 


/•. 


- > J' £ - J i 


Je tedy nutne po vyvaieni mostu timto pro- 
mennym odporem, oznacenym na paoelu 
„tg <j", pootocit tok, oby se vychylka. sniiila. 
Opetovnym dostavenim potenciometru K t 
a K 7 vyvaiime most. Namerenou kapaeitu 
cteme na stupnici knofliku K 1 a nasobime ji 
cislem, proti kteremu je ppstaven pfepinac 
rozsahu K 5. 

Udaj knofliku K 7 neni cejchovan, Ize vsak po- 
die jeho polohy posuzovat jakost dielektrika. 



After the bridge hos been balanced it is ne- 
cessary to reduce the remaining deflection of 
the galvanometer by operating the knob K 7. 
To reduce the deflection to the lowest possible 
degree, it will be necessoiy to repeat the re- 
gulation or K 1 and K 7; The resuit of the 
measurement is the product of the setting of 
the range switch K 5 and the reading on the 

main dial. 

The knob K 7 is not calibrated, nevertheless 
its position allows the judging of the quality 
of the dielectricum. 


Mefeni malych kapocit 

Pri merent malych kapocit je nutne brot v uvahu i vlastni kapa- 
citu svorek prfstroje, ktera je asi 2 pF, a privodu, neni-!i konden- 
sator pripojovan primo na svorku pr istroje Mefime- li maiou kapo- 
ci *V . s , Pn’vodnimi dra'y, musime predem zmefit kopocitu techto 
dralu, pri cemz mo byt jejich poloho stejna pfi pripojenem i od- 
pojenem kondensdtoru. Druhe mefeni pak provedeme s pfipoje- 
nym kondensdtorem a vysledno kopacita mereneho kondensdtoru 
je ddna rozdilem obou namefenych kapocit. 


Fig. 5. 


Measurement of small capacitors 

When small capacitors are being measured, the influence of the' 
connections must not be neglected. The binding posts have a ca- 
pacitance of 2 pF.. If ,ihe ‘capacitor which is being measured is 
not’ connected directly, to the binding posts, then the capacitance 
of the connection wires must be measured before (he capacitor 
under test is connected. The position of the wires must remain 
unaltered. From the result of the measurement the capacitance of 
the connections must Ke deducted. 


Mefeni indukenosti {obr. 6 a 7} 


Measurement of inductances (Figs. 6 and 7) 


Pfi mefeni indukenosti je nutne pfepnout pfepinac K 3 do polohy 
pfepinac K 4 do polohy Ip a merenou indukenost pfipojit na 
svorky X,?tc. Potenciometrem K 2 nastavime mensi citlivost, aby 
U vyvaiovdni mustku bylo snazsi. Pfepinocem K 5 pfepneme do te 
f polohy. ve ktere je vychylka golvonometru nejmensi, a knoflikem 
K 1 vyvdzime most. 

y Promennym odporem K 7 pro ztratovou sloiku. odpovfdajicim po- 
loze pfepinace K 4 otacime tak, aby se vychylka galvonomelru 
dale, sniiila. Nelze-li otdeenim potenciometru dosahnout minima 
vychylky, musime prepinap K 4 pfepnout do polohy Ls o vyrovnat 
ztratovou sloiku promennym odporem K 6. Po dosaienf niisf vy- 
chylky galvanomeiru musime mustek knoflikem K i znovu vyvdiit 
o po zvyseni. citlivosti knoflikem K 2 fento postup opakovat, oi 
dosahneme nejniisi vychylky obsiuhou knofliSu K t o prislusneho 


For inductance measurements the switch K 3 must be set to the 
position marked “A. C.", the .switch < 4 to the position *Lp“ and 
the coil to be measured must be connected to the binding posts 
"X Rtc . With the volume con'ro* X 2 the lowest sensitivity is set 
in order to facilitate the balancing of the bridge. Then the switch 
K 5 is set to such a position m which the deflection of the indl- 
cau. gi galvanometer is the- smallest, and the bridge is balanced 
by cnerating the knob K I. 

The variable resistance K l, which compensates for losses in the 
bridge circuitry when She knob K 4 is in posiiiorr "tp‘, is then ope- 
rated until o further reduction of the galvanometer deflection is 
achieved. If no minimum can be arrived at by the operation of the 
resistor, then me position of the switch K 4 must be changed to 
"Ls* and thj losses compensated for by operating the knob X 6 
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potenciometru pro ztrdtovou sloifcu Pn 
P* ^4r.noo indukcnost^no 

b ZV' CtS, ^- L Pf0,i k,eremu ie ncovena sipka p epin JeTs 

Ssx-a^t 1 lt? ^ 6n n“bVv d H o, v ch ‘ kt ^ ^ 

proves, dusledne jinok pri nedokoiiolem vyvo^S by."?/ 
«cn» lotaeno hrubou chybou ®Y* me " 

a*a^®S£s 

lovy odpor je pfitom vyrovndvdn 


r r ^r ^ ** ,,lorn vyr< 

promennym odporem K 6. 

Pro m$Feni civek, ktere maji vyisi 
hodnoty d-nitete j 0 k e , t ; o, j enu ,. 
* no preeinoc do polohy 

IS o vyrovnovot ztrdty promen- 
nym odporem K 7. Namsfcnd 
ncdnota mdukcnosti odpovida 
P'dom nahradnimu schemotu 
¥ " Pft \ I i«w ztrdty civky soustre- 
ddny do odporu. pfipojeneho po 
To* n * l ^ •dlK’Ini indukenastl 
I oio schema byvo pouiivdno pfi 
meren. indukcnosti Ironsformdto- 
u’ 1 J " ,cb * P»«yorujf itrdty v re 
•ere. Hodnoto mdukcnosti v « 

IT' od m k n6h, ° d0im ,ch *"'Otu 



to%„ s Sri'»'h ! 7?'L p ?h ! ' 1,le de 7‘"“- ,h * ws— M 

resistor pertaining to the setting of the knob t 4 Thi ° nd * he 
inductance can be now ovAH n ;LI V , . 4 ' The resulting 

the scale of the dial of If i u mu |t<plying the reading on 

The result is given in uni," ' ^ «»• switch K 5. 

“ 5. i. e. either in terms of mH ? S H ft T?*' °' * he k "° b 
carried out exactly in order to ovoid bal °"cmg must be 

-n octua, proctice many coils ore used fhe Q foc^^o/ whi^ te 

&'k°L£ 

asured with the switch K 4 in the 
Lp position. The result of me- 
asurement is then the series com- 
bination of the- inductance and 
the resistance of the measured 
object (Fig. 7}, | n this measuring 
setup the loss resistance is r om 
psnsated for with the resistor* 6. 
ro S the measurement of coils 


li ii " od kl! jl' ' “ u r " m SChematu se Obr. 6. Fig. 6 

hodnoty v seriovem ndhrodnim schemata podle vrorce 



M> =? U I 1 4, 


(’-*) 




> , . ot coils 

with higher Q values, the switch 

*,A ZT,u e > set ,0 ,he position 

Ls and ,fi e losses must be com- 
pensated for by operating the re- 

mtttr&ass f 

o parallel equivalent diagra^dWeiTVJm* t T du< : ,a . nce l n suc h 
a senes equivalent diagram as follows- 9 * inductance in 


+-5?) 


arrived ot which i, higher than *1 one t0nCe > vo,ue « 



TECHNICKE ODAJE 


Rozsoh odporu: 


Pozsoh indukcnosti: 
Rozsah kapacit: 
Presnost mereni : 


Elektronky: 


Pojistky (obr. 3): 


Napqjeni : 
Pfikon : 
Rozmery’: 


As for as it is possible to balance the bridge exactly with the 
switch K 4 in both positions (“Lp“ os well as "Ls"), is is usual to 
complete the meourement in the position marked "Lp". 


0,01 U — 10 Ml?, rozdeleno do osmi 
rozsahu; moznost mereni bud 1 stejno- 
smeinym nebo stridavym napetim. 


TECHNICAL DATA: 
Resistance range: 


0,01 1? — 10 Ml?, divided into 8 ranges. 
The measurements con be carried out 
with A. C. or D. C. 


Inductance range: 


pro R a C ± 2%. pfi mereni elektroiy- 
tickych kondensatoru je presnost horsi; 
pro L ± 3* «. 


Capacitance r 
Accuracy: 


0.01 mH — 1000 H, divided into 7 ran- 
ges. 

1 pF — 100 *iF, divided into 7 ranges. 
± 2 %, for R and C measurements ; (re- 

< I life nl mAnci 1 ram Ante aI d ,.,„I^:, 


Vlostni kapacita svorek: 
Merny kmitocet: 
Galvanometr: 


cca 2 pF. 
cca 400 c/s. 


Capacitance of the 
binding posts: 


suits of measurements of electrolytic ca 
pocitors ore less accurate). 

± 3 % for L measurements. 


Measuring frequency; 
Galvanometer: 


EF 22 — prvni stupen zesilovace, 
EBL 21 — druhy stupen zesilovace, 
EF 22-., — nf. oscildtor, 

AZ 1 — usmerhovac, 
zdrovka 6,3 V/0.3 A. 


400 c/s approx. 

± 100 jiA with zero in the middle of the 


sifova (P) pro 220 V ... 0.4 A, 
pro 120 V ... 1 A, 
anodova (Pa) ... 0,1 A. 


stridave napeti 120 nebo 220 V, 50 c/s. 
cco 30 W. 


sifka, 

vyska 

hloubka 


Power consumption 
Dimensions: 


scale. 

EF 22 — first amplifier stage, 

EBL 21 — second amplifier stage, 

EF 22 — A. F. oscillator, 

AZ 1 — rectifier. 

Pilot lamp 6.3 V, 0.3 A. 

P: mains — 0.4 A for 220 V, 

1 A for 120 V„ 

Pa: H. T. — 0.1 A. 

A. C. from the mains 220 V or 120 V, 
50 c/s. 

30 W approx. 

Width 320 mm. 

Height 265 mm. 
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components 


Adjustable resistors 


Value 


Standard 


Tolerance 


TR 103 Mi 
TR 103 1 M25/A 
WK <581 Q3 1M6 
WK 681 03 2MS 
WK 681 03 4M 
WK 681 03 5M 
WK 681 03 6M4 ‘ 
WK 681 03 8M 
WK 681 03 10M/C 
WK 681 03 1M6 
WK 681 03 2M5 
WK 681 03 4M 
WK 681 03 5M 
WK 681 03 6M< 
WK 681 03 8M 
WK 681 03 10M/C 


resistance card 


resistance cord 
resistance card 
resistance card 
resistance card 
carbon -resistor 
carbon resistor 
potentiometer 
resistance cord 
potentiometer 
resistance card 
potentiometer tin. 
potentiometer 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
wire-wound resistor, 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
carbon resistor 
corbon resistor 
carbon resistor 
carbon resistor 
esrfcon resistor 
cartsoQ resistor 
canton resistor 


XF 681 GO 
XF 681 00 
XF 681 03 
XF 681 02 
XF 681 01 
WK 681 03/Ml/D 
WK 681 03/1 M/D 
IAN 690 04 
XF 681 01 
IAN 690 03 
XF 681 02 
WK 694 02/lk/N 
IAN 698 01 
TR 102 2M/A 
TR 102 500/A 
TR 103 M2/A 
TR 103 M4/A 
TR 601 10/A 
TR 102 20 
TR 103 20k/A 
TR 104 32k/8 
TR 102 lOk/A 
TR 102 lOk/A 
TR'103 Ik/A 
TR 102 10k 
TR 104 32k/B 
TR 102 64k/B 
TR 102 M16/B 
TR tad int/A 


Standard 

GSR 


Tolerance 


WK 714 08/5k/D 
CK 724 21/Ml/D 
TC 500 25M 
TC 103 M5/A 
TC 521 16/16M 
TC 104 Ik/A 
TC 104 ik/A 













5 % 



































RC GENERATOR TESLA BM 218 


INSTRUCTIONS FOR USE 


Z Pilot lamp 
V Mains switch 
PI Range selector switch 
K1 Frequency fine setting 
K2 Frequency coarse setting 
R Continuous output control (R = S 
Z Output terminals 
P2 Output control in steps (divider) 
M Output voltage indicator 






The RC generator TESLA BM 218a is designed for wide applications 
It can be used wherever a stable source of A. C. from 20 c/s to 1. 
and where essentially undistorted waveforms of relatively high voltages 
The generator is suitable for response control, sensitivity measurement! 
etc. It is applied usually in connection with an A. F. vacuum tub< 
oscilloscope. The great advantage of this apparatus is the permanent c 
voltage by means of the built-in V. T. voltmeter. 


apparatus, 
is required 


the dial. Band V has a separate scale of smaller diameter. Tile required band 
with the switch PI. 

e knob K2 serves for the coarse setting of the required frequency, the kn 
ibles the fine setting of the dial. The output terminals of the generator arc 


The output voltage of 10 V can be reduced in steps down to 0.0 
Each step can be controlled continuously with the control 11. Exa 

voltage is made possible by the application of the built-in 

V. T. voltmeter, the instrument (M) of which indicates ~ 

the output on two separate scales for 10 V and 3 V. On 
tiie back wall of the apparatus are openings to make 
accessible further controls: the spindle of the positive 
feedback regulator “1“ which enables the setting of a 
maximum output voltage of approximately 15 V, and j o 
the spindle of the hum suppressor “2"‘ (see Fig. 3), 
(“l s, vfe i R14, “2“=R42, see diagram). il 


DESCRIPTION 


ACCESSORIES 


ONNECTION TO THE MAINS 


Standard accessories of the ger 
nector, and a bag with spare 
H. T. fuse. 


mains 


TECHNICAL DATA 


Mc/s, divided 


frequency range: 


securing strip 


Calibration accuracy after 
one hour of operation : 


Band 1. 

Bands II. to IV. 
Band V'. 


Dependent on the setting of the dial. 

In the bands I. to IV.. between 20 and 100, i 
S 1.5%, between 100 and 200 it is slightly highc 


Distort! 


OPERATION 


Usually it is not necessary to earth the instrument, as its framework is connected to the 
third (earthed) conductor of the mains cord. 

The overall frequency range of the generator is divided into 5 bands. For the bands I to 
IV, I, e, for frequencies up to 200 kc/s. a common scale the outer one — is provided 


Continuously controllable between 0 and 10 V (if ne- 
cessary up to 15 V can he set with the positive feed- 
back control — but higher distortion and misluning of 






Output voltage 




IV; 0.3 V; 0.1 V; 0.03 V; 0.01 V; 

0.003 V 

200 Q 20 Q 


ith a resistor R. 


Output impedance (approx.) : 


gnitude c 
le output 
jnitude of 


the whole 




AZ12, 3XF.BL21, 6B32 (6AL5), STV280/40 (11TF25) 


t A for 220 V 
1.6 A for 120 V 


where R e is the 
which I he transfc 
approximately Rjj 


consumption ; 


approx. 


Dimensions 


width 320 
height 265 
depth 225 


FUNCTIONAL DIAGRAM 


During measurement the frequency is altered and the output voltage of the RC generator 
is kept constant. The results of measurement can he recorded in a diagram on paper 
with mm divisions to obtain the frequency response curve of the tested transformer. 

If the ratio of the transformer is unknown, it can be ascertained by using the same 
measuring setup ns described above, but now the resistors R, and R. are deleted. The 
transformer ratio equals the voltage ratio between the voltage induced in the secondary 
and the voltage impressed upon the primary. 

A push-pull transformer is tested in such a way that the frequency response of each half 
of it is measured separately. 


2. Tracing of the frequency response of an A. F. amplifier 

Instruments applied: 1. A. t 1 '. millivoltmeler BM 210 

2. RC generator BM 218a 

3. Measured amplifier 
The setup ts connected according to Fig. 6 

The magnitude of the resistor R x is given by the formula: 


EXAMPLES OF APPLICATION 


1. Tracing of the frequency response of an output transformer 
Instruments applied: l. A. F. millivoltmetcr BM 210 
2. RC generator BM 218a 







is the input impedance of the A. F. 
of the amplifier. As long as R„ is sma 
.1 to Uj. as a sufficient approximation. 


. millivoltmeter i 
tiler than 100 oh 


illicit delivers the rated output. To achieve the rated output it is necessary to obta 


the loading 


where R z is the loading 
The amplification is givei 


by the relaiit 


the output voltage of the RC 


the voltage connected to the input, 


For exact measurements it is essential that the input impedance of the amplifier under 
test should be larger than the output impedance of the RC generator. Only then is the 
reading of the built-in V. T. voltmeter correct. If the above condition is not fulfilled, it 
is necessary to measure continuously the input voltage of the amplifier by the application 
of a millivoltmeter which is permanently connected. 


venerator and is k 
put voltage of the 
utilizing the cust< 


instant during the measurement, 
fier under test is recorded. The 
logarithmic scale. (See Fig. 7.) 


4. Inductance measurements 


Instrume 


1. A. F. millivoltmeter BM 210 

2. RC generator BM 218a 

3. Calibrated variable resistor 200 ohms (an 
applicable also if the adjusted resistance c 
ditionally by measuring with an ohmmeter) 


ncalibrated one is 
be ascertained ad- 


kmitocet Hi r 


With the setup according to Fig. 8, inductances up to 1 mH can be measured with 
sufficient accuracy. 

A suitable frequency is selected on the RC generator. The switch P is set to the first 
position and the deflection of the A. F. millivoltmeter is recorded. Then the switch Is 
changed to the second position and the variable resistor R is adjusted until the same 
deflection is achieved. By switching back to the first position of P then again to the second 
position, the deflection is checked and the magnitude of R is ascertained. 


frequency 


3. Amplifier sensitivity measurements 
The instruments applied and the 
is defined by the A. F. voltage v 


‘tup remain a9 before. The sensitivity of an amplifier 
ich has to be connected to the input of the amplifier 







Standard CSSR 


0.5 W 
0.1 W 
0.1 W 
0.1 W 


Standard CSSR 


WK 681 02 10M/C 
WK 681 01 3M2/D 




WK 681 01 32k/D 
WK 681 01 3k/D 
WK 681 01 7M4/C 
WK 681 01 M74/D 
WK 681 01 74k/ D 
WK 681 01 7k4/D 
WK 681 01 660/D 
TR 101 1M 
TR 103 6k4/B ^ 

Til 102 Ik/B 
WN 694 01 2k/N u / 
TR 102 lk./B 


6.4 kQ 
10 MQ 
12 MQ 
400 q 




7.1. kQ 
660 11 


•arlirm lay< 


parallel 

parallel 


potentiomete! 
carbon layer 


Standard CSSR 


TR 102 125/A 
TR 104 6k4/A 
TR 504 lk 
TR 612 4k 
TR 101 M32 
TR 101 M32 
WN 694 02 5k/N 
TR 101 400 
TR 101 IM 
TR 102 125/ A 
TR 104 6k4/A 
TR 101 Ml /A 
TR 613 32k 


2X500 pF 
30 pF 
30 pF 
30 pF 


variable 




carbon layer 
carbon lavei 


potentiometer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
wire-wound 


500 V 
500 V 
600 V 
250 V 
400 V 
500 V 


paper 


6.4 kQ 

100 kQ 
32 kQ 


LIST OF ELECTRICAL COMPONENTS 


potentiometer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
potentiometer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 
carbon layer 


WN 694 01 M16/N 
WK 681 01 2k22/D~’ 
WK 681 01 5k2/D 
WK 681 01 2k/D 
WK 681 01 200/D 
WK 681 01 24j4/D 
WK 681 01 220/D 
WK 681 01 24j4/D 
WN 690 01 50 
TR 102 8k/B 
TR 104 6k4/A 
TR 104 6k4/A 
WK 681 02 10M/C 
WK 681 04 12M/B 
TR 102 400/B 



. - 




BPier 






predevsim pro 
i uddva, 
keho indikdtoru 
i mala vdha umoznuji jeho pouziti mimo dilnu, coz prichazi 
leni mozno vadny pristroj nebo aparaturu dopravit do opravny 
ivy pro kina, rozhlasove ustredny apod.). 

pravarske a amaterske praxi pfedstavuje tento miniaturni pri- 
cku v celem oboru elektroakustiky. 


,pravy rozhlasovych prijimacu a zarizeni . 
sledovat vstupni signal v ruznych stupnich zesi 
sledovace lokalisovat funkcni zdvadu zkoi 


i ciste jednoucelovy pristroj. Zahrnuje v sobe celkem 3 funkcni jednotky: 
i!ovac se vstupni sondou, s optickym indikatorem a reproduktorem. Zesilovac je 
6CC41. 6L31 a optickym indikatorem EM81 . Citlivost je nastavitelna plynulevstup- 
, Vstupni sonda sledovace signalu se pfepina otocenim hlavice H (obr. 1) na nf 
na akusticke kmitocty (poloha oznacend jednou teckou) je na vstup sledovace 
prepnuti na vf (dve tecky) je na vstup pfipojen diodovy detektor osazeny germa- 
loze vf pracuje vstupni sonda v rozsahu 100 kc/s az 200 Mc/s. Vstupni kapacita 
fimnln! v.tuoni naoeti ie 250 Vss nebo 100 Veff. Spickove napeti stfidave slozky 


Sledovac 


souvislym spektrem. Multivibrator osazeny elektronkou 6CC31 
1U o zdkladnim kmitoctu asi 1 kc/s. - Vystupni napeti cca 


b) Astabilni multivibrator pro slad'ovdni < 
je zdrojem napeti obdelnikoveho prubehi 
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Tolerance 


Standard CSR 


electrolytic 


; 16/16 juF 

f 20 pF 
| 1000 pF 
l; 100 pF 
I 0.25 /uF 
f lOjOOOpF 
I 10 ^uF 
1 0,000 pF 
j 0.25 ^F 

i io^f j 
l 0.1 ^uF l 
j 10,000 pF ( 
I 1 0,000 pF j 
f 1 0,000 pF f 
1 100 pF { 
100 pF f 
8 ^F $ 
5,000 pF | 


350/385V 
700 V 
' 1,000 V 
350 V 
| 400 V 
i 400 V j 
j 30/35 V 
f 400 V 
400 V I 
30/35 V ! 
400 V 
400 V 
400 V 

400 V n 
500 V 
500 V 


T C519 16/16M 
TC 700 20 
WK714 18 Ik 
TC 740 100 
TC 122 M25 
TC 122 10k 
TC 531 10M 
TC 122 10k 
TC 122 M25 
TC 531 10M 
TC 122 Ml 
T C 122 10k 
TC 122 10k 
TC 122 10k 
TC 211 100/B 
TC211 100/B 
TC 529 8M 
714 31 5k 


ceramic 

mica 

1 ceramic 
paper 
paper 
electrolytic 
paper 
paper 
electrolytic 

paper 

paper 

paper 

paper 

mica 

mica 

electrolytic 

mica 


6Z31 

1NN40 

6CC41 

6L31 

EM81 

6CC31 


Neon lamp 
Inscandescent 
Rectifier Vi 
Fuse cartridge 
Fuse cartridge 


unentary changes of 
565 carted IAN 110 


connecting and component, 

••ore specially elected for 


s »gnal tracer. 
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Sensitivity of the signal tracer: 


A. F. 

25 mV at 1 kc/s and 50 mW output power; 

R. F. 

30 mV at 1 Mc/s, 30% modulation and 50 mW output 
power. 


Frequency coverage of the multivibrator 
frequency spectrum: 


1 Mohm - neon lamp 
20 ohms - incandescent lamp 


Test resistances of the continuity tester: 


6CC41, 6CC31, 6L31, EM81. 1NN40, 6Z31, 
A. C. mains 120 V or 220 V, 50 c/s 


Tube complement: 


Powering 


Fuse in the mains connection 
0.2 A for 220 V, or 
0.4 A for 120 V. 


Safety devices 


Power consumption 


Weight 


Designate 


Width f Height J Depth 


Signal tracing 
instrument 


TESLA BS 367 
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If the receiver is a complete model with a built-in loudspeaker, the multivibrator can be utilized to 
advantage for testing the stages and circuits. 


The chassis of the receiver is connected to the negative pole of the output connector Z (see "Ge- 
nera! instructions") and using the other pole,, the voltage-carrying pole of the connector, all stages 
of the receiver are tested successively. The correct sequence, as given in Fig. 3, is to proceed from 
the loudspeaker to the aerial socket. 


1. Anode of the output tube 

2. Control grid of this tube 

3. Anode of the A. F. amplifying tube 

4. Control grid of this tube 

5. Cathode of the diode 

6. Anode of the diode 


7. Anode of the I. F. tube 

8. Control grid of this tube 

9. Anode of the mixer 

10. Control grid of this tube 

11. Aerial socket of the receiver 


Whenever the output of the multivibrator is connected to one of the above listed points, a tone must 
become audible in the loudspeaker. The volume of this tone is controllable with the knob Kl. Should 
no tone be audible or should it be very weak, then the defect is between the point which is being 
touched and the one before it. Thus the defect is located, is limited to a few components and can 
be found easily, in some cases by the application of the neon lamp or incandescent lamp continuity 
tester. The output voltage of the multivibrator and the sensitivity of the signal tracer should be ad- 
justed so that the instrument under test or the tracer itself is not overloaded. It is possible also to 
carry out the test in a reversed sequence, i e. beginning with the aerial socket of the receiver. In 
this case the multivibrator is not applied, but the signal tracer itself with the probe connected to its 


mput utilized. Unce more the circuitry is tested according to Fig. 3, but by proceeding from the R. F. 
stages towards the output stage. First the probe is switched to the R. F. position (marked with two 
dots). Whilst the grid of the mixer is being touched with the prong of the probe, the receiver is tuned 
to some nearby transmitter, in order to test the correct functioning of the mixer input circuits. If no 
transmitter becomes audible in the loudspeaker of the tracer, then the R. F. stages and their com- 
ponents must be tested. For this purpose it is advantageous to apply a strong signal delivered by 
the multivibrator, which is fed to the aerial socket of the receiver under test. After the defect has 
been removed, testing may proceed (according to Fig. 3) towards the output tube, whilst the volume 
of the signal reproduced by the signal tracer loudspeaker must increase gradually in proportion to 








The following are delivered with each signal tracer as standard accessories: an input probe, a co- 
axial cable fitted with a specially designed connector for the connection of the multivibrator, 2 rubber 
insulated cables for the continuity tester, 2 crocodile clips, a rubber insulated mains cord with plug 
and connector, a bag of spare fuse cartridges for 120 V and 220 V, and an instructions booklet. 


Before the instrument is connected to the mains, it must be ascertained shat it is switched to the a- 
vailable mains voltage. For changing the mains voltage, a selector switch is provided on the back wall 
of the instrument. The disc of this switch can be pulled out and rotated after its centre screw has 
been released. The number corresponding to the available mains voltage must be set against the 
triangular mark. After changing the voltage, the centre screw must be tightened again in order to se- 
cure the chosen position of the switch. When the disc is in the position indicated In Fig. 2, the instru- 
ment iis switched to the mains voltage of 220 V. A certain number of instruments have been fitted with 


:nt operates correctly, the test procedure can be commenced. There 
>r the signal tracer, but in all cases its basic parts, i.e.the amplifier 
The application possibilities and the procedures themselves can 
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The signal tracer TESLA BS 367 is designed primarily for the repair of radio receivers and sound am- 
plifying equipment. As its name suggests, it is suitable for tracing the input signal in all stages of 
amplification. By means of the accustic output or the visual indicator of this instrument, it is possible 
to locate a functional defect in the tested equipment. The small dimensions and light weight of the 
signal tracer make it possible to apply it also outside the workshop, especially in cases where it is im- 
possible to transport the defective instrument or equipment into the workshop (as is the case with 
large radiograms, cinema equipment, sound amplifying plants, etc.). 

Owing to its wide application possibilities in production, repair work and for amateur use, this mini- 
ature measuring instrument is a suitable and welcome aid in all branches of sound engineering. 


DESCRIPTION The signal tracer TESLA BS 367 is not merely a single-purpose instrument. 
It is composed of three independent units: 

a) A three-stage A. F. amplifier equipped with an input probe, a visual indicator and a loudspeaker. 
The amplifier is fitted with the electronic tubes 6CC41, 6L31 and a visual indicator EM81. The sensi- 
tivity is continuously controllable with the input divider K2 (R6). The input probe of the signal tra- 
cer can be switched to A. F. or R. F. by rotating its head H (Fig. 1). When it is switched to A. 
F. (this position is marked with a dot), an RC network is connected to the input of the tracer; 
when it is switched to R. F. (two dots), a diode detector fitted with a germanium diode is con- 
nected to the input. In the R. F. position, the probe operates within the range 100 kc/s to 200 Mc/s. 
The input capacitance of the probe is 21 pF. The maximum input voltage may be 250 V D. C. or 
100 V R. M. S. The peak voltage of an A. C. superimposed on a D. C component may reach ma- 
ximum 400 V. 

b) A stable multivibrator for aligning with a continuous frequency spectrum. It utilizes an electronic 
tube 6CC31 and delivers a square-wave voltage of the basic frequency of 1 kc's. The output voltage 
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The instrument is designed primaiily for displaying quantity variations which can be 
transformed into capacitance changes. 

The variable capacitances is housed in a probe which is situated inside the space in 
which the change to be measured takes place. Primarily, the instrument is designed for 
displaying pressure variations spread over magnified periods of time, such as the pres- 
sures of compression, suction, power and exhaust strokes inside the cylinders of internal 
combustion engines, fuel injection pressures in oil engines, pressures in suction and 
exhaust pipes, further, lifts of injection jet needles and lifts of valves. With the aid of 
suitable pick-ups and applying convenient methods also vibrations of engine parts can 
be displayed. 


DESCRIPTION 



The pick-up of variations is a capacitor, the capacitance of which changes in accord- 
ance with the quantity variations to be displayed. Its capacitance changes influence the 
frequency of the oscillator so that, owing to variations to be displayed, frequency modu- 
lation takes place. The carrier frequency - after having been amplified and limited — 
passes a discriminator stage, and the D. C. and A. F. components of the resulting voltage 
are connected through a divider to a push-pull output stage which controls the vertical 
deflection plates of the C. R. tube. All stages, from the discriminator to the C. R. tube, 
are D. C. coupled, so that even a permanent capacitance change is registered by an 
alteration of the figure position on the screen. The instrument has two equal channels 
for the simultaneous displaying of two separate different phenomena by using two trans- 
ducers. One of the traces of the double-beam C. R. tube can be connected to a source 
of timing marks. For information and exact ascertaining of the observed phenomenon 
position with respect to the working cycle of the engine, marks can be displayed on the 
C. R. tube screen. These are either vertical lines or interrupt the displayed figure in the 
intervals corresponding to the marks. The stationary position of the observed phenome- 
non on the C. R. tube screeen is adversely influenced by fluctuations in the engine revo- 
lutions; therefore, due stabilizing is carried out in the time base triggering circuit. Each 
instant of starting of the engine operation cycle corresponds to the starting instant of 
the time base. The instant of starting the time base can be, however, retarded, so that 
the trace of the start is shifted by up to 360° in one operation cycle, or one operation 
cycle is entirely left out and starting takes place at every alternate operational cycle. 
Triggering of the time base can be also effected with a mechanical contactor, but then, 
delayed starting is not possible. 

If the observation has to be quite independent of the engine and if perfect synchroni- 
zation between the picture and the process is not necessary, automatic time base can 
be applied, using direct synchronization with the observed process. The time base em- 
ploys a thyratron and its frequency can be selected in five steps. After the frequency has 
been roughly selected, it can be adjusted exactly with the aid of the appropriate control 
fitted on the instrument panel. 

The capacitance indicator employs a C. R. tube which displays two phenomena simul- 
taneosly. The brightness and focussing of the two traces is independent. The properties 


possible - with the aid of an adaptor - to photograph the displayed figure without any 
interference, such as undulation of the trace (spot wobble), R. F. remnants and the like. 
For the described instruments transducers have been evolved for pressure indications 
from 0 to 500 kg per sq. cm. The measuring ranges of the transducers depend on the 
diaphragms stepped up from 0.1 to 1 mm. By suitable adjustment of a transducer, also 
very low partial presure curves of high total values can be displayed by the application 
of counter-pressures. 


ADVANTAGES 


The permissible distance of the instrument from the measured place 10 metres or even 
more. With the aid of an adapter and a suitable camera photographs of the displayed 
figures can be made without difficulty; the accuracy of the calibration curves depends 
solely on the static pressure indicator employed. Horizontal marking of the displayed 
figure renders the picture still more accurate and allows also perfect evaluation of the 
diagram obtained. The wide frequency range renders possible the displaying of very 
fast phenomena, e. g. of the 30th harmonic frequency of 12,000 R. P. M. The instrument 
is easily transportable and withstands external influences. 


TECHNICAL DATA 

Frequency response: 
Sensitivity: 


0-6 kc/s -3 dB (0.7 of the original value) 


in. 0.6 pF/cm approx. 

ax. 0.02 pF/cm approx, of the trace deflection 


Vertical deflection linearity: 


The maximum error at transducer capacitance changes 

by ± 2 pF 5% 


Time base frequency: 
Time base linearity: 

Time base delayed start: 


in five steps, fine adjustment within 0.3 to 1800 c/s 
Maximum error 5% 


in 4 steps, fine delay adjustment within the limits of 
1.4 to 310 msec, compared with the start impulse of the 
magnetic transducer 


movable within the lower third of the screen; 
adjustable height: from 0 to 5 cm 


Intensity marks: 
Valve complement: 


adjustable width from 0 to 2 m 


1 X 1Y50, 2XECH81, 5XEF80, 4X6L43. 2X6B32, 
4X6F36.2X6CC31. 1 X6F31, 2XECC85. 1 XOR2-100/2. 
1 X21TA31, 2X11TF25 


Mains operation voltage 
and power consumption: 


1 20/220 V, 50 c/s, 220 W approx. 
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BASIC DIAGRAM 


Dimensions 


Weight kg 


| ing shield 


TESLA 
BS 375 


PROBE IS kVD.C. 
PROBE 30 kVD.C. 


170 mm 
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srial feede: 


accuracy: 
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iced by voltage fluctuations 


or 120 V, 50 
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Power 


dde frequency range 
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he resonam 


Basically, the 


measut 


of which 


inducti 


ined curcuit 




lplement: 




lodificatioi 


the appearance. 


and small weight. Easily exchangeabU 
lployed as gri< 


rument proper is of miniature dit 
i simple tuning allow speedy measurements. A microammeter 
indicator: thus, accurate resonance determination is attained. 







speedy frequency 






iffected. 




imodates 


dth a detector 


rotary frequency 


and a moving coil indicator. The main part of the wavemeter is the tuned measuring circuit 
itself, formed by a symmetrical butterfly circuit. 

The detector employs a crystal diode. A D. C. microammeter Type DHR 3—200 /(A is 
employed as indicating instrument. The coupling of the measuring circuit with the source 
is attained by approaching the protruding aerial to the frequency generator. 

The maximum deflection of the meter pointer indicates that the tuned measuring circuit 
is in resonance with the frequency to be measured. When measuring low output generators 
the resonance can be indicated directly in the source (e. g. by grid current drop in oscil- 
lators). The frequencies of 200 — 900 Mc/s are covered by a single range and can be read 
either from the dial (calibrated directly in terms of Mc/s) of the wavemeter or — with 
a higher accuracy — from a linear scale with aid of a calibration chart. The instrument can 
be handled by holding it in hand, or — if fine tuning is to be carried out — it can be oiaced 


purpose it is fitted with two legs. For frequem 
can be used as an indicator. No power supply 


wavemeter 


necessary 


instrument. 


Small dimensions and weight. Readiness to carry out speedy measurements and easy 
servicing. One range covers the whole frequency range. 
















r use as a source of D C. of continue 
, in pulse technics, radio location, vaci 
loes not exceed 2 mA. It is especially 
dielectric strength. 


separate units: the cabinet of the H. F. sou 
t; the control unit contains, as well as all n 
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controllable from i 
the control range 


jpprox- 115 
is 0-50 kV 


Rated 


Ripple componer 
Permissible load : 


2 mA continuously 


valve META VOA-Z 


Tube complement: 


Mains connection: 
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Magnificati 


power factor, 


mcy ranges : 


the whole frequency range 30 kc, : 
into 6 positions of the selector: 30 
300—950 kc Is, 950 kc/s-^3Mc's, 3- 


apparatus 


litable also for the 


insulating materials, 


Inductance 


measured di 


iputed from the 


” me,« r „ essential ly , r , ng , „ ^ 

“ k ' P ■ »■ F - A par, of this ,ol„„ „ 

which is comprised of the coil which has to be measured and of i 
^hincation meter. The ,o ta g, Oeae.opeh across this c.pacito, 
- voltmeter via an attenuator and a detector stage. The voli 

voltage, ,h, second „ ,, k ,„ from the test circoi,,,, ,h, Q d „ec,o, 


computed: 0.1 pF 


tnd dielectric 


for capacitai 
•ials applied 


of up to 400 pF, and for 
test capacitor of max. 


Accuracy: 
Frequency: 
Q factor: 


i 1 %; (dz 1.5 % above 3 Mc's) 

i 5 % over the whole range, 
capacitance of the coil which is b 
compensated 


To the binding posts 
ming capacitor at the 


Lx is connected an at 
required frequency. The 
test circuit. 


resonates 


irement 


iductance: 




■r the whole range, provided that the 
of the coil which is being tested is negl 
>n with the tuning capacitance 

" the whole range 

2 pF (whichever is the larger) in direct 


Dielectric constants are ascertai 
consists of two plates of known 
is placed between these plates. 


ed from the change of capacitance of a tes 

imensions. The insulating material which ha 


capacitor which 
to be measured 


irements 


mains voltage fluctuations of -}- ic 
accuracy of measurement which is 
ambient temperature variations of 
220 or 120 V, 50 c/s 


% do not affect the 
independent also of 
- 10 °C to + 30 °C 


connectk 


sr consumption: 
complement: 


"Pie application. Direct measureme 
lications. Good stability, and sufficie 
even the highest frequencies. 


of capacitances and inductances. Wide 
accuracy of Q measurements which is 


-contained panel 


til connectic 







Magnification range: 


and can be combined with other similar labo- 


ratory appliances. 


Frequency range: 


Accuracy: 


Q factors: 


Frequency: 


RD12Ga, 6AL5, AZ11, UY1N, STV280/40 


Tube complement: 


nance in this test circuit is directly proportional 
input impedance and calibrated directly in values 
capacitor. The change of the Q ranges is accom 
second diode voltmeter. 


to its Q factor. A diode voltmeter of high 
of Q is connected in parallel to the tuning 
tplished by changing the sensitivity of this 


Mains connection : 


connection 


Simple and speedy operation. Direct reading of capacitance, inductance and Q. Accuracy and 
stability. 


The TESLA BM 220 H. F. circuit magnification meter is a precision laboratory instrument de- 
signed for quality factor measurements within the frequency range 30 to 200 Mc/s. It may be 
applied widely in several branches of electronics, especially in radio location, television, 


radar, etc. It is designed a: 


Q = 0 to 1,200, divided into 4 settings of the selector: 


30 Mc/s — 200 Mc/s divided into 2 settings of the range 
selector: 30—75—200 Mc/s 


The apparatus consists of ai 


: . generator, the range of which is 30 — 200 Mc/s, a voltage 


dividing H. F. line, and two diode voltmeters. The voltage produced by the generator is re- 
gistered by the iow impedance diode voltmeter which enables the setting of its constant 
magnitude. The H. F. voltage, which is controlled by changing the oscillator anode potential, 
is taken via the H. F. dividing line to a tuned circuit which is formed by the coil, the properties 
of which are being tested, and a calibrated tuning capacitor. The voltage produced at reso- 


Ms 15 % within the frequency range 30 — 100 Mc/s 
§g 1 % or ± 0.5 pF (whichever is the larger) 







Distortion: 


Output voltage: 


the whole range, permanently 
mtrol of the output 


Low distortion. Stable frequency. High output voltage 
controlled by the built-in V. T. voltme'ter. Continuous and decadi 
voltage. Low output resistance. Frequency independent output attenuator. 


Output control in steps: 


output voltage: 


ipprox. 


output 


Frequency response : 


B 32 (6 AL 5), STV 280/40 


Tube complement: 


connection : 


mains fuse 1 A ti 
H. T. fuse 0.16 A 




80 W approx. 


Power consumption: 


APPLICATION 

The TESLA BM 218a RC signal gene: 
apparatus. It is suitable for use in : 
control, etc. It is usually applied in co 
an oscilloscope. 


s designed for wide applications c 
irity measurements, distortion and i 


m tube voltmeter and 


technical data 

Frequency range: 


20 c/s to 1.2 Mc/s, divided into 5 settings of the range 
selector: 

I. 20-200 c/s 

II. 200-2,000 c/s 
HI. 2-20 kc/s 
IV. 20-200 kc/s 
V- 0 2-12 Mc/s 


DESCRIPTION 

The generator applies double coupling. The frequency independent positive feed-back 
is connected to the cathode of the first oscillator tube and operates with automatic 
control of the oscillating voltage, using an incandescent lamp stabilizer. The frequency 
is determined by the components of a bridged-over T-filter which applies a strong ne 
gative feed-back to the grid of the first tube for all frequencies except the one which 
has to be produced by the oscillator. The ranges of the oscillator are selected by switch- 
ing the filter. The frequency is controlled continuously by two ganged variable capacitors. 


Accuracy of the frequency scales: range I: ± 3% 

ranges II — IV : ± 2% 
range V: ± 5% 


max. 3% 

dependent on the setting of the frequency dial. Within 
the ranges l-IV between 20 and 100 it is g 1.5%: 
between 100 and 200 it is larger 

continuously controllable between 0 and 10 V, (if ne- 
cessary up to 15 V can be set with the positive feed- 
back control, but larger distortion and frequency de- 
viation will be met with within the range V) 


Frequency deviation owing 
to warming-up: 
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Side contact, ten-pin socket, European octal, American 
octal, five-side-contact, miniature, Rimlock, Noval, 
socket of the type 6L50 and EF50, five-pin socket, se- 
ven-pin socket, American seven and four-pin sockets. 


The electronic tube tester type BM 215 A is designed for recognition of electronic tube 
quality by ascertaining the emission capacity of the cathode, continuity of the filament, 
inter-electrode short circuits as well as mutual conductance and vacuum. The instrument 
is primarily intended for repair-workshops and can be used for testing of all known tube 
types. On the front panel are fitted 15 different sockets for all standard types of tube 
bases. The tests of tubes of special design (i. e. with unusual type of the base) can be 
effected by connecting the electrodes with special cords to the marked sockets. The ap- 
paratus is of standard service design; it is easily transportable and can be employed for 
various other applications, e. g. as short-circuit tester, circuit continuity tester, etc. 


Anode voltage: 


The highest anode and 
screening grid voltage i: 


300 V in seven steps: 

0; 20; 50; 100; 150; 250; 300 V 


Voltage accuracy: 


The instrument consists of a power unit, connecting board, two performance selector 
switches and a switch for mains voltage equalizing. Special sockets on the panel serve 
for connection of electronic tubes which are not of standard design. The filament conti- 
nuity is checked by a measurement in bridge connection, the anode and grid current is 
tested by applying the voltage to the respective electrodes and by connecting a meter 
into their circuit; mutual conductance is ascertained by the change of Ugi by. 1 Volt. 
Correct vacuum is ascertained by unchanging deflection of the meter when the position 
of the switch is changed from la to VAC (vacuum). During this operation a resistor of 
200 kohms is inserted in the connection to G'. The short circuits are ascertained by 
resistance measurement. 


voltage 220 V (120 V) without the load 


Voltage accuracy: 


The maximurr 
of the meter: 


irrent range 


from the voltage on the sockets of the Uf connecting 
switch 0, 0.5, 1, 9.3, 20, 40, 60 V and 0.7, 1.45, 3, 5.2, 
7, 15, 50 V filament voltage for almost alt types of tu- 
bes can be derived with accuracy ±5%. Maximum 
admissible load for voltages up to 25 V is 2 A, for 
voltages higher than 25 V 0.3 A. 


Filament voltage: 


Power supply: 


10 W approx. + consumption of the heated tube 


Power consumption: 


The measuring method is direct and semi-automatic for all standard types of electronic 
tubes. Facility to test also such types of tubes the socket for which is not built-in in the 
instrument. Facility to widen the applicability of the tester — e. g. by employing a regulat- 
ing potentiometer for continuous control of the Gt bias; the instrument can be employed 
for ascertaining short circuits and for checking the circuit-continuity; easy and speedy 
servicing, facility of checking and adjustment of the supply voltage. 


Protection : 


Valve complement: 


order to improve the performance 


The right is reserved to carry out modifications 
or the appearance of the instrument. 







The TESLA BM 211 circuit magnification meter is designed for a wide variety of R. F. measure- 
ments by the resonance method. It indicates directly the magnification, inductance and capa- 
citance of coils; the power factor, capacitance and inductance of capacitors; the inductance 
of resistors, etc. The apparatus is suitable also for the exact comparison of coils, capacitors, 
insulating materials, etc. 


Magnification range: 
Frequency ranges: 


the whole frequency range 30 kc/s to 30 Mc/s is divided 
into 6 positions of the selector: 304- 95 kc/s, 954-300 kc/s, 
300—950 kc/s, 950 kc/s-f-3Mc/s, 3-9.5 Mc/s and 9.54-30 


measured directly: 0.5 jiH to 0.5 H; computed from the 

formula L = (f . . . Mc/s, I ytH, C . . . pF): 0.07 

/iH to 0.7 H, provided that the self-capacitance of the coil 
is negligibly small in comparison to the tuning capacitance 

measured directly: 0.1 pF to 400 pF; computed: 0.1 pF to 

0.1 fit 

0.05 % to 10 % for capacitances of up to 400 pF, and for 
insulating materials applied in a test capacitor of max. 


Inductance range: 


The magnification meter is essentially a wide range H. F. oscillator, the output voltage of 
which is kept constant by H. F. detection. A part of this voltage is injected into a test circuit 
which is comprised of the coil which has to be measured and of the tuning capacitor of the 
magnification meter. The voltage developed across this capacitor at resonance is taken to 
the V. T. voltmeter via an attenuator and a detector stage. The voltmeter registers two recti- 
fied voltages: one is delivered by the H. F. detection which maintains the constant oscillator 
voltage, the second is taken from the test circuit via the Q detector. 


Capacitance range: 


Range of capacitor and dielectric 


Accuracy: 
Frequency : 
Q factor: 


Measurement of components other than coils. To the binding posts 
"Lx” is connected an auxiliary coil which resonates with the built-in tuning capacitor at the 
required frequency. The measurement is indirect because it is based on the mistuning of the 
test circuit. 


Inductance: 


Dielectric constants are ascertained from the change of capacitance of 
consists of two plates of known dimensions. The insulating material whii 
is placed between these plates. 


Stability: 


Mains connection: 
Power consumptioi 
Tube complement: 


55 W 


: AZ 11, 2x12 TA 31 


Speedy and simple application. Direct measurement of capacitances and inductances. Wi< 
variety of applications. Good stability, and sufficient accuracy of Q measurements which 

independent of even the highest frequencies. 


DESIGN 
Self-contained panel 









i z i k, type T 565 - a versatie instrument for the 
Itages from the lowest frequencies (D. C. voltage 
of the periodical or aperiodical (transient) pheno 
rith the T 565 oscilloscope may range from 10 ri 


TECHNICAL DATA: 


Rated 


Rated 


Anode voltage 
Sensitivity without amplifier 


DESCRIPTION. 


horizontally 


VERTICAL AMPLIFIER: 


sly controllable 


controllable in st 
an attenuator 
Frequency range 
Amplification 


3 dB; operates 


respons 


BASIC PROPERTIES OF THE OSCILLOSCOPE. 

The vertical deflection amplifier operates linearly from 0 t 
cable for frequencies up to 2 Mc/s. In connection with th 
independent input voltage divider, it makes possible the si 
ment of voltages from 10 mV to 500 V of different freqi 
components and of switching and other single-stroke p 
voltages, etc. The calibrating equipment enaoles measure 
range to be effected. 

The horizontal deflection amplifier operates linearly from 
applicable for frequencies up to 1 Mc/s. 

The continuously controllable time base makes possible ph 
at the lowest frequencies and of the slowest phenomena. 


1 pole earthed or symmetrical to earth; 
direct connection of D. C. and A. C.; 
indirect connection via capacitors 


iput voltage 




positi 


Frequency 

Synchronization 


from 1.5 c/s to 30,000 c/s*) 

either by the studied voltage, or by 

the mains frequency, or by an external 

voltage 


Minimum voltage which ca 
measured on the screen 
Calibrating voltage control 


by a potentiometer continuously from 
0 up to the voltage limit value 
determined by the measuring range 


Single-stroke operation: 


Triggering 


by a positive pulse of approx. 30 V 
or by the short-circuiting of two 
terminals with an auxiliary switch 

1 x B 10 S 1 RFT Leipzig 
8 x EF 42 TUNGSRAM 

2 x 6 F 32 TESLA 
3x6 L31 TESLA 


HORIZONTAL AMPLIFIER: 


3 x UY 1 TESLA 


snsitivity 


jsly controllable within the 


with an attenuator 
Frequency range 
Amplification 


from 0 to 0.5 Mc/s. 
linear, max. error —3 d 
operates up to 1 Mc/s. 
from 0 to 70 kc/s. 

2 Mfl, 30 pF 


Linear phase response 
Input impedance 


Inputs: 

1 pole earthed or symmetrical to earth: 
direct connection of D. C. and A. C; 
indirect connection via capacitors 
Input voltage 











mV R. M. S./cm 
isly 1 : 10 and 
i steps 1:10. 

v amplific- 
to - 3 dB; opera- 


Vertical amplifier:**) 

Max. sensitivity: 
Amplification: 


30 mV D. C/crn; 10 

controllable continue 
with an attenuator n 
1 : 100, 1 : 1000 
from 0 to 1.2 Mc/s., hneai 
ation; max. error up 
tes up to 2 Mc/s. 
from 0 to 100 kc/s. 

2 MG, 30 pF 
1 pole earthed or syi 
direct connection of 
indirect connection 

0.25 ^uF (for A. C. only) 
max. 500 V 


double-beam OSCILLOSCOPE sys 
instrument for the viewing of two pi 
The voltages of the periodical or ap 
with the D 564 oscilloscope may n 
Lowest frequencies (D. C. voltages) 
The wide frequency coverage of th 
render the D 564 helioscope an 
many branches of science and md 
engineering, physics, chemistry, biol. 
especially in biology owing to the 
of "two mutually independent voltac 

DESCRIPTION 

The instrument is built into a port, 
the C. R. tube are situated on the 
clearly marked with engraved inscr 
with a graduated transparent shiel. 
penetration of light from the side 
a screen diameter of 160 mm. 
Each of the deflection systems op< 
a horizontal amplifier and a time 
in the popular K r i z i k oscillosc. 
The two deflection systems are mi 
mon earth point) and, therefore, < 
pendent waveforms. 

ADVANTAGES 

The C. R. tube of large screen di 
systems produces large and clear 
The vertical deflection amplifiers 
do not exceed +0.5 dB - 3 dB, 
tion with the four-step frequency 
possible the studying and meas. 
different frequencies having D. 
stroke phenomena). 

As the two figures on the C. 
can have a different time base 
auiar voltage waveforms. 


Frequency coverage: 


Linear phase response: 
Input impedance: 
Inputs: 


Input voltage: 
Horizontal amplifier :**) 

Max. sensitivity: 
Amplification: 


ibinet. All controls c 
vertical panel and t 
The screen of the C 
with a protective sha 
applied double-beat 


ithin the 

attenuator 


controllable continuously 
range 1 : 10 and with 

1 • 10; overall range 1 : 
from 0 to 0.5 Mc/s.. line, 
ation; max. error up to - 
tes up to 1 Me, s. 
from 0 to 70 kc/s. 

2 MG, 30 pF 

1 pole earthed or 
earth; 

direct connection oi 
indirect connection 

0.25 nf (for A. C. 
max. 500 V 


3 dB; opera 


in connection with a verti 
generator of the designs 
pe T 531. 

independent (they have o 
the simultaneous viewing 


Frequency 


Linear phase response: 
Input impedance: 
Inputs: 


symmetrical to 
,f D. C. and A. C. 

via capacitors: 


input voltage: 
Time base:**) 
Frequency: 
Synchronization: 

Triggering: 


from 1.5 c/s. to 30,000 c/s: 

by the studied voltage, bl 
frequency, or by an exteri 
by a positive pulse of 30 

short-circuiting of two te 
an auxiliary switch 
Speed equivalent to the s 
time base 

i * B 16 S 2, RFT Leipzig 
16x1+ 42, TUNGSRAM 
4 x oF 32. TESLA 
6 x 6L 31. TESLA 
6 x UY IN, TESLA 

which epplied 2000 V auxlllan, 


Single-stroke operation: 

Tube complement: 


be oho applied, 
by the connection 


Diameter 160 
1400 V*) 








indirect connection 

0.25 uF (for A. C. 
max. 300 V 


to 30,000 c/s.**) 

5 d voltage, by the mams 
by an external voltage 
ilent to the speed of the 


screen. 

advantages 


F- TJgL izrztZ 

P— , »«ch con b. 

wide^frequency "coverage 1 *of the" built-" amplifiers and of the time base 
„ the D 536 oscilloscope an instrument universally applicable for use 
bronchoftf sc i“°S ond ind Mn. E.ptciall, od.ontog.oo, ,, the po»,- 
f of viewing two voltage phenomena simultaneously. 

^ rzrxs s rss. 

ent the penetration of hghl :Jom * e *'**■ B 10 - S i, which operates 

, tKrfri&ssi 
JfSsrswfe rk 3 

er amplifier takes over, then again the first, and so o . , 

fres of both voltages connected to the inputs appear on the C. R. tube 


Linear phase response: 
Input impedance: 
Inputs: 


Input voltage: 
Horizontal amplifier: 

Max. sensitivity: 
Amplification.: 


Frequency range: 


Linear phase response: 
Input impedance: 
Inputs: 


Input voltage: 
Time base: 
Frequency: 


Frequency range: 


r by the 
als with 


mV =/cm; 0,5 V.fi/cm 
trollable continuously within the 
ge 1 : 10 and with an attenuator 
10: overall control range 1:100 
n 0 to 0.4 Mc/s., linear amplifica- 
i; max. error -3 dB; operates up 
I Mc/s. 

n 0 to 50 kc/s. 
vl.q, 50 pF 

role earthed: a r • 

set connection of D. or a. v., 


m 0 to 1 Mc/s., linear amplification; 
*. error +0.5 dB, - 3 dB: operates 
to 2 Mc/s. 

, m 0 to 100 kc/s 
MQ, 50 pF 

pole earthed or symmetrical 

rect connection of D. C. and A. C., 
direct connection via capacitors: 















FERROSCOPE, system K r i z i k, type F 563 - an instrument for 
designed for use in mechanical engineering and in allied bra 
for material classification and for the checking of the results < 
etc. 

The ferroscope^ utilizes magnetic induction for its operation; < 
suitable for the testing of magnetic materials, especially iro 
properties of non-ferrous materials cannot be tested with it. 
material which has to be tested contains some ferromagnetic 
as iron, nickel or cobalt, then the instrument becomes applicc 
The F 563 ferroscope is suitable for the measurement of th 
perties of soft magnetic materials (such as transformer star 
relays, permalloy articles, etc,). 


TECHNICAL DATA 


Rated mains voltage: 
Rated mains frequency: 
Tube complement: 


DESCRIPTION 


2 connection cables for the 
1 rubber insulated mains cc 


With the coils supplied with thi 
hard steel articles of 0 15 mi 


istrument, soft steel articles of 0 3 mm and 
can be tested. For articles of other dimen, - 


). A piece of material, the properties 
used as a standard. With this materi 
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APPLICATION v cm is □ universally applicable 

tZzMi 

Of 10 mV to 500 V. amplifiers and of the time base 

‘ 552 b '°“ hcs 

science and industry. 

DESCRIPTION , cabinet . All controls and the 

The instrument is mounted in o a por f ^ pQne , Qn which is dearly indicated 

screen ot tne v-. LUU 

the purpose of each control. . h| j a protective transparent panel which 

01 “" des " ed 

rswst «. u -.**«» i ;b« 

da rd° designs! Thffta «XFam3&i™ utilized in the instrument have exactly 
equal properties. „ of dealinq with D. C. voltages, have 

“oiSS ope.ote t in < push-bun b connectlori. All output. .» 
and operate into common anode res.stors ap p rox imately 100 kc/s. which 

The built-in multivibrator produces h ° T he 9 circuit? of the instrument ensures 
governs the set of five whilst the remaining 

K “LTIubl. o“e ibtg. Thu. th. control l-.quenc, open. U- 

For approximately one millionth of a second . J- rs R t ube t hen the second 
supplies voltage to the deflection plates of the i t. K. tuo ^ ^ ^ i$ then 
amplifier takes over then giving p, ° c ®.. t ° h ^ t ke „ ' by the fifth; then the first 
relieved by the fourth, the place of which is taken oy in ^ qs the ins tru- 

amplifier takes over and the whole P r ° ces w P QVeforms appear on the C. R- 
ment is in operation. Consequently, five voltag innuts of the amplifiers* 

Tube screen as results of the five vo tages fed -n ° he waveforms, the 

If it is not necessary to observe simultaneously t y 

»• , “"' ren ’ 

phenomena of higher frequencies. 

Sln.ultoi.Mus »l.»log ol up to «t” loW- 

Son o< *• — ' *- 

relations of oil the studied voltage phenomena. 

TECHNICAL DATA: . h 125 mm 0 

«— -» **» .So sta J ,°o» ” ” 9-on pbos. 

*— £'^rss,nii5 e «s h .^ : 

tivity 


Frequency response: 

Linear phase response 
Input impedance: 
Inputs: 


Input voltage: 
Horizontal amplifier: 
Sensitivity (max.): 


Frequency response: 


Linear phase response: 
Input impedance: 

Input: 


Input voltage: 
Time base: 
Frequency range: 
Synchronization: 


Single sweep operation: 
Trace switching: 


30 mV D. C. per cm, 

10 mV R. M. S. per cm 

controllable continuously 1 : 10 and in 
steps with an attenuator 10x._100x. 
1000 x; the whole control range is the- 
e ref ore 1 10,000 . 

essentially flat from 0 to 1 Me/s. 
max. deviation +0.5 dB, - 3 ao, 
operates up to 2 Mc/s. 
from 0 to 100 kc/s. 

one ?ole°ea P rthed or symmetrical to 

direct connection of D. C. and A. C. 
or via a 0.25 capacitor (for A. i~. 
only) 

max. 500 V 

1.5 V D. C. per cm. 

«n.«.EbK- ^nSnueShr 1 : 10 -nd^ 

Sr7^r^el3 Qt0 

essentially flat within the range 0 
0.4 Mc/s. max. deviation -3 dB. 
operates up to 1 Mc/s. 
from 0 to 50 kc/s. 

2 mfi; 50 pF 

one pole earthed; n r nr & r or 
direct connection for D. C. or . . 

via a 0.25 capacitor (for A. <-■ 
only) 

max. 300 V 

1.5 to 30,000 kc/s.*) , 

either by the observed voltage or by 
the mains frequency, external sync. 

ximately 100 kc/s. or by the t.me 

b i a x e i*2QR50 TESLA 
17 x FF 42 TUNGSRAM 

7 x 6 L 31 TESLA 
12 x 6 F 32 TESLA 

5 x 6 F 36 TESLA 
1x6 CC 31 TESLA 

8 x UY 1 N TESLA 
220 VA. C., 50 c/s. 


uring switching, the cathod 
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TECHNICAL DATA 


APPLICATION 


/oitage fluctuate 


vithin o frequency range of fr 
3S a result of which the instrur 
ind laboratory work. 


istrument 


Frequency range; 


illoscope 


DESCRIPTION 


conjunctk 

cilloscope: 


A flat-shaped casing, the plan of which is identical with that of the Krizi'k 
Type T 531 or T 565 Oscilloscope, incorporates a built-in single-stage amplifier 
fitted with a ECH 21 tube. The heating anode voltage of this tube is stabilized 
and, in addition, the effect of the variable cathode potentional is compensated 
for by a suitable kind of connection. 


lx ECH 21 TESLA 
4x11 TA 31 TESLA 
1 x 6 F 32 
2x 14 TA 31 


The anode voltage is reduced by means of a resistance divider to the input 
voltage level, so that the oscilloscope can be connected directly to the 
amplifier output. 

The casing comprising the amplifier is placed below the T 531 Oscilloscope as 
a sort of stand. The control knobs, the mains switch, the terminals for both the 
input and the output voltages are^ located on the front panel which forms an 
extension of the oscilloscope front panel. 

If several amplifiers are used (as e. g. with oscilloscopes for simultaneous 
observing of several phenomena), the individual amplifiers can be laid one 
upon another, thus occupying a very small area. 


Considerably large frequency range of the pre-amplifier which is suited also 
for amplifying of D. C. voltages enables a universal utilization of the instrument. 
Practicable shape saves room and enables easy operation. 



{ 




The TESLA BM 20S universal test oscillator is designed primarily for 
but it is suitable also for routine laboratory work. It is applied gene 
of R. F. circuits, for fault finding, and for the making of sensitivity, 


94 |< c /s — 30 Mc/s, divided into 5 bands 


Frequency range: 


mains voltage fluctuate 


Stability of the R. F. frequency: better than 0. 

- - -St 10% 




Accuracy of the R. F. frequency: better than 


Output voltage : 


The instrument consists of two oscillators; a variable R. F. oscillator, and an A. F. oscillator 
which produces 400 c/s. The produced R. F. voltage, constant or variable, externally or in- 
ternally modulated, or unmodulated, can be taken from two coaxial output sockets. The 
built-in source of modulating A. F. and the input for the connection of an external source of 
modulation also are connected to sockets on the panel of the apparatus. 


1 V ± 3 dB within the range 9,4 kc/s — 9.6 Mc/s (above 
8 Mc/s the voltage drops to 0.6 V); 0.6 to 0.2 V within 
the range 9.4 — 30 Mc/s 


i) constant: 


rithin the range 0 — 100 mV with 5 step divider and 
ontinuous controll 


constant output 


Output impedance: 


Direct reading frequency dial. Wide frequency range. Good stability. The modulating fre- 
quency is applicable also outside the apparatus. The output circuit of the oscillator and the 
capacitance of the supplied H. F. cable replace the generally applied dummy aerials. 


impedance 10,000 Q 


Modulating frequency: 


Tube complement: 


20 W approx. 


Power consumption: 





